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James E. Taylor 

4129 Drowsy Lane 

Dallas, Texas 75233 

(214) 339-4755 
InventorJET@aol.com 

PpinnFMPtnvFR: Dahlgren USA, Inc. (Oct. 1963-Jan. 2000) 

1725 Sandy Lake Road 
Suite 102 

Carrollton, Texas 75006 
(972) 245-0035 

I was employed by Dahlgren USA, Inc., and its predecessors, for 
over thirty six (36) years during which time I had upper management 
responsibilities in Engineering, Research and Development, and 
Technical Sales. I served with Dahlgren Manufacturing from 
1963-1984, Dahlgren International, Inc. from 1984-1989 and 
Dahlgren USA, Inc. from 1989-2000. I retired from Dahlgren 
USA, Inc. effective as of January 1 , 2000. I am now retained on a 
part-time basis by Dahlgren USA, Inc. as a technical consultant 
primarily to complete an ongoing project concerning: off-line 
applications of low-viscosity liquids. 



Job ExEEBEiiCEL Responsible for Dahlgren's entire patent and hcensing program on 
FS^nrrtmnmv^ corporate products and involved in developmental design, testing 

and evaluation of Dahlgren's new products. Served as techmcal 
consultant and advisor to upper management relative to old and new 
products pertaining to the companies' business as a supplier of 
quality industrial machinery and equipment to the Graphic Arts 
Industry, woridwide. Reported directly to the President, Chairman 
of the Boartl and owner of Dahlgren Mfg. Co., Dahlgren 

International, Inc. and Dahlgren USA, Inc. 

Provided technical support to Dahlgren's affiliates (Japan, 
Gennany, United Kingdom, Canada, etc...) for techmcal inquires 
pertaining to incoming sales (esp. to Japan). Coordinated with 
Dahlgren's USA's Engineering and Manufacturmg De{)artments to 
establish schedules to meet customer requirements. Intimate 
knowledge was required of all Dahlgren's Products and 
interworkings of the company with ability to commumrate withm 
the stnicture of the entire organization as related to worldwide 
activities of Dahlgren International, Inc. 

Provided technical material for publication of all Dahlgren's Product 
Data Bulletins as well as product brochures. 

Served on Dahlgren's Board of Directors for eight (8) years from 
1974 to 1982. 



James E. Taylor 



Dampeners: 



COATERS: 



During the first six (6) years at Dahlgren, I served as 
Giief Engineer with primary design engineering management 
responsibilities on sheet and welM)ffset press Dampening and Web 
Conditioning Systems; also Dahlgren*s Liquid Application System 
(LJk.S.), for high-speed paper making and paper converting 
machinery. Was responsible for fit and function of the original 
Dahlgren Dampener Product as it was initially applied first for 
domestic use and then worid-wide on new and used sheet and web- 
offset printing presses, regardless of size, age, speed, or 
manufacturer* All specifications for production design were 
originally set-up by me and /or under my supervision. 

For the L*A.S. product, was responsible for Sales, Service and 
En^neering during the eariy development of this product and for 
approximately the first thirty (30) machines. The largest unit build 
to date (240 inches) was developed, sold and applied under my 
supervision. Served as special technical assistant to the founder of 
Dahlgren Mfg. Co. for several years* Product involvement has 
been on the following Dahlgren developments/products: 

Sheet and Web-Fed Presses (Offset and Di-Litho) 

Metal Decorator Presses 

Board Presses 

Forms Presses 

Duplicator Presses 

Coater/Dampener for Sheet Presses 

Coater/Dampener 
Reverse Roll 
Silicon (Blade) 

Blanket (Single Anilox Roll W/Blade and 2 Roll) 
L.A.S. 

Special Off-line Coating System 



Moisturizers AndDbcuri^rs: 

Presses: 
Inkers: 

Other: 



L^.^^ .S • 

Web Conditioner 

Hustler (4-Color Perfector) 

(Keyless) Single Form Roll 
Commercial 

Newspaper (Offset, Di-Litho, Rexographic) 

Duplicator, 2nd Unit Color-Head (Inker/Dampener) 
Saturator/Vacuum Dryer 
Oscillating Form Rolls/Self-Oscillating Rolls 
Dryers (I.R.) 

Dampening Ruid Evaporation Systems 

Hickey-Rcker 

Skeleton Wheel 
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James E. Taylor 



Have served in the following capacities for the past 36 + years: 
Chief Engineer, Division Manager, Manager of Special Projects, 
Manager of Research and Development, I^ector - Corp<»ate 
Technical Development, and Vice Ptesident - Research and 
Development, Sales Administration and Technical Sales Manager. 

Well over 125 patents (domestic and foreign) representing over 50 
inventions, have been issued under my direction. Have worked 
with six (6) different patent firms on both Dahlgren developed and 
outside developed products. 



Vought Corporation ( Jan. 1953-Oct 1963) 

LTV Missiles and Aerospace Division 

For nearly five (5) years, I served as a Tool Engineer, responsible 
for the design and development of production assembly and machine 
tooling for products relating to the Aerospace industry. Six (6) 
remaining years at LTV was spent in the Engineering Department, 
where I served as a Test Engineer in the Experiment Laboratories 
(structures group) for over three (3) years and then as a Senior 
Product E>esign Engineer in Production Design (\^ng and Controls 
Groups). 

United States Navy (Feb. igsi-Oct 1953) 

I served as an Aviation Structural Mechanic and Plane Captain Sot 
two years, on active duty in the United States Naval Air Reserve. 
(Total reserve service was for five (5) years from Feb. 1948 to Jan. 
1953). Assignment was with a Fleet Aircraft Service Squadron 
(FASRON 701) at Miramar, California (home of the Navy's present 
*Top Gun'* School) during the Korean War. 

Mosher Steel Company (Jan. 1949-Feb. 195O 

Served in the Engineering Department of this company as a 
Structural Steel Detailer/Designer, with primary responsibilities for 
detailing structural steel framing (girders, beams and columns) for 
large commercial and industrial buildings and bridges. 



Education: Southern Methodist University, School of Mechanical Engineering 

5 years (1958-1963) 

University of Texas at Ariington, School of Mechanical Engineering 
2 years (1947-1949) 

MrsTPij ANFOTiS! Mcmbcr of UTA and SMU Alumni Association, TAGA (Technical 
Association of the Graphic Arts), GATF (CJraphic Arts Technical 
Foundation), PIA (Printing Industries of America), NPES (National 
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Association of Suppliers to the Printing and Graphic Arts 
Industries), Dallas Litho Qub and Rolling (fills Church of Christ 
(DcSoto, Texas). Pist member of the Research and Engineering 
Council of the Graphic Arts and Graphic Conmiunications 
Computer Association* Served as d^con in the church for sixteen 
(16) years. Married for forty-nine (49) years and father of four (4) 
chil<hen. 

Have represented Dahlgren in technical sales areas at virtually all 
major printing shows and exhibitions, since 1968 to date, in Dallas, 
Texas; Chicago, Illinois; Philadelphia, Pennsylvania; Los Angeles, 
California; New York, New York; Paris, France and Dusseldorf , 
Germany. 

Have made numerous technical presentations to audiences, of from 
20 - 2(X) in number, in the United States, Moscow, Russia and 
Beijing, China; primarily in the areas of product development 
activities of die Dahlgren Company. 



Hold twelve (12) US patents primarily in the area of meteriiig and 
applying viscous and non-viscous liquids for hi-speed printing and 
coating applications. 



References furnished upon request 
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EXHIBIT B 



RRorHURE Index 



Tab No. Description 

1 Dahlgren Coater Dampener 

2 Dahlgren • Dampener Division 

3 EBC Blanket Coating System 

4 Dahlgren Coater Printer 

5 Dahlgren Presentation visuelle 

6 Oxy>Dry 2 Roll Blanket Coater 

7 Dahlgren - Product Data Dahlgren Blanket Coater 
^ 8 Pictures of Rapidac Blanket Coater 

9 Dahlgren Product Data Bulletin 

: 10 Dahlgrens New Lithoplus Coating System 

" 1 1 Dahlgren Lithoplus Coater 

"y 12 Epic 3 Roll Coaters (Ctr./Dampener, Blanket and Web) 

= 13 PRI's PBC Phite/Blanket and PC Phite Coater 

- 14 Dahlgren Single Roll Coater 

1 5 IVT Colordry, Inc. Blanket Coater 

1 6 Dahlgren - The Greatest Performance In Printing 

17 Dahlgren LithoPlus Coater 

Retraction System Designs 

1 8 Retraction System Designs by James E. Taylor and D.R. Selby 1984-1985 



1978 

Copyrighted 1981 
1984 
1986 
1987 
1987 

Approx. 1988+ 
Late 80's or early 90's 
Approx. 1990 
Dated 1990 
Dated 1990 
1991 
Early 1990s 
Approx. 1992 
Est. early 90's 
Early 90's 
1995 



Prior Art 




1 


U.S Patent No. 2,279,204 
Printing Cylinder 


Metal Press Mfg. 
John P.E, Neilson 


04/07/42 


2 


U.S. Patent No. 2,320,523 
Dampening Roll for Printing 
Presses 


The Chandler & Price Co. 
Joseph F. Jirousek 


06/01/43 


3 


U.S. Patent No. 2,333,962 


Thomas A. Terry 


11/09/43 


4 


CH 319962 

Farbwerk fiiBuchdruck; 
Offset druck-und dergleichen 
Maschinen fUr Farbendruck 


Maschinenfabrik Winkler, Fallert 
& Co. AG 
Paul Heimlicher 


03/15/57 


5 


Great Britain Patent No. 924401 
Improvements in or relating to Ink 
Supplying Means for Rotary 
Printing Machines 


Ernest Arthur Timson 


04/24/63 


6 


U.S. Patent No. 3,397,675 
Coating Apparatus 


West Virginia Pulp & Paper Co, 
John De Ligt 


08/20/68 


7 


U.S. Patent No. 3,433,155 
Mechanism for Applying a 
Coating to a Plate 


riarris interiype \^orp. 
Robert K. Norton 




8 


U.S. Patent No. 3,536,006 
Multicolor Rotary Offset Printing 
Press with Cylinder Interruption 


Vandercook <& Sons, Inc. 
James Burton Roozee 


10/27/70 


9 


U.S. Patent No. 3.604,350 
Flexographic Presses with 
Interrupter and Cylinder Register 
Mechanisms 


Lawrence Rosenstadt 


09/14/71 
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10 


U.S. Patent No. 3,749,011 
Dsunping uevicc lor i-iinograpiuc 
Printing Presses 


Roland Offsetmaschinenfabrik 
Fah&r A Schleicher AG 
Paul Abendroth, Hans Ahx, 
Friedrich Preuss, Fred Kunkel 


07/31/73 


11 


U.S. Patent No. 3,768,438 
Machine for Coating Sheets of 
Paper and the like with Liquid 
Coating Materials 


Wilhel Kumpf 


10/30/73 


12 


U.S. Patent No. 3,800,743 
Materials Application Apparatus 


Xerox Corporation 
Raymond K. Egnaczak 


04/02/74 


13 


U.S. Patent No. 3,y lo,<Sz4 
Device for Coating Strip Material 
in Continuous Operations 


/ItlifnifiUfn lyijfj \jtr%uiM. 

Peter Knodel, Gerhard Mayer, 
Horst Mimsterer, Reinbold 
Wagner 


1 1/04/75 


14 


U.S. Patent No. 3,931,791 
Mechanism for Applying Lacquers 
and the like on a Printing Press 


Roland Offsetmaschinenfabrik 
Faber & Schleicher AG 
Friedrich Preuss and Kurt 
Difflipp 


01/13/76 


15 


U.S. Patent No. 3,986,452 
Liquid Applicator for 
Lithographic Systems 


Dahlgren Manufacturing 
Company, Inc. 
Harold P. Dahlgren 


10/19/76 


16 


DE21 51 185 B2 

Mechanism for Applying Laquers 

and the like on a Printing Press 


Maschinenfabrik Augsburg- 
NurnbergAG 
Hermann Fischer 


07/19/79 


17 


U.S. Patent No. 4,165,688 
Ink Dam for Printing Press 


Magna-Graphics Corporation 

rial** D T pflnna and Allen R. 

Jorgensen 


08/28/79 


18 


U.S. Patent No. 4,222,325 
Mounting Means for Movable 
Carriage on an Offset Press 


White Consolidated 
Industries, Inc. 
Robert Edwards 


09/16/80 


19 


U.S. Patent No. 4,270,483 
Printing Coater. 


Denton G. Butler and Andrew W. 
Lester , 


06/02/81 
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20 


U.S. Patent No. 4,308,796 
Offset Lithographic Press with Ink 
Metering System for Blanket 
Cylinder 


William L. Satterwhite 


01/05/82 


21 


U.S. Patent No. 4,372,244 
Varnishing Units on Printing 
Presses 


MAM-ROLAND 
Druckmaschinen AG 
Herbert Rebel 


02/08/83 


22 


U.S. Patent No. 4,379,039 
Ultraviolet Curable Resin 
Composition 


Toyo Boseki Kabushiki Kaish 
Hiroshi Fujimoto, Hideo Miyake 


04/05/83 


23 


U.S. Patent No. 4,396,650 
Primed Inorganic Substrates 
Overcoated with Curable 
Protective Compositions 


Minnesota Mining & Mfg. Co. 
Roger W. Lange, Alek P. Szecsy 


08/02/83 


24 


U.S. Patent No, 4,397,237 
Roller Train Structure for use with 
Printing Machine 


M.AN.'ROLAND 
Druckmaschinen AG 
Manfred Makosch 


08/09/83 


25 


U.S. Patent No. 4,399,767 
Varnishing Unit in the Delivery 
Unit of a Sheet-Fed Rotary 
Printing Press 


MA.K'ROLAND 
Druckmaschinen AG 
Claus Simeth 


08/23/83 


26 


U.S. Patent No. 4,402,267 
Method and Apparatus for 
Handling Printed Sheet Material 


Printing Research Corporation 
Howard W. DeMoore 


09/06/83 


27 


U.S. Patent No. 4,421,027 
Multiple Printing Mode Printing 
Machine System 


MAM'ROLAND 
Druckmaschinen AG 
Hermann Fischer 


12/20/83 


28 


U.S. Patent No. 4,423,677 
Rotary Sheet Offset Printing 
Machine 


M.AK'ROLAND 
Druckmaschinen AG 
Hermann Fischer 


01/03/84 


29 


U.S. Patent No. 4,446,814 
Device for Applying a Fluid, in 
Particular Lacquers on Printed 
Sheets or Continuous Webs 


MA.K'ROLAND 

Druckmaschinen AG 

Paul Abendroth, Janko Despot 


05/08/84 
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30 


U.S. Patent No. 4,451,509 
Radiation-Hardenable Aqueous 
Binder Emulsions of Acrylate 
Prepolymer with Unsaturated 
Polyester Emulsifier Having 
Benzyloxy and Alkylene-Oxy 
Groups 


Bayer Aktiengeselbchaft 
Walter Frank, Otto Bendszus, 
Jurgen Meixner, Hans J. Freier, 
Hans-Jaochim Traenckner 


05/29/84 


31 


U.S. Patent No. 4,501,223 
Coating Apparatus 


Hitachi Zosen Corporation 
Sadayxiki Matsuno, Hiroshi Itoh, 
Isamu Nishikawa, Tatsuo Awazu, 
Toshio Matsunaga, Yoshitaka 
Kitaoka, Goro Sugimoto, Hiroki 
Nishinaka 


02/26/85 


32 


U.S. Patent No. 4,524,712 
Varnish Coater for Printed Product 


Komori Printing Machinery Co,, 
Z/^./Kiyoshi Ito 


06/25/85 


33 


U.S. Patent No. 4,536,218 
Process and Compositions for 
Lithographic Printing in Multiple 
Layers 


Eli A. Ganho 


08/20/85 


34 


U.S. Patent No. 4,569,306 
Varnish Coater for Printed Product 


Komori Printing Machinery Co,, 
Ltd 

Kiyoshi Ito, Tamotsu Omori 


02/11/86 


35 


U.S. Patent No, 4,574,732 
Overvamish Unit 


Feco Engineered Systems, Inc. 
William G. Verwey, John C. 
Hovekamp 


03/11/86 


36 


U.S. Patent No. 4,586,434 
Device for Replacing Plate 
Cylinders 


Rengo Co,, Ltd, 
Masateru Tokuno, 
Tetsuya Sawada 
Hidetoshi Hoshiyama 
Toshihiro Yorieda 


05/06/86 


37 


U.S. Patent No. 4,615,293 
Medium- Applying Device in a 
Printing Machine 


Heidelberger Druckmaschinen 
AG 

Hans-Georg Jahn 


10/07/86 
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38 


U.S. Patent No. 4,617,865 
Liquid Coater for a Printing Press 
witii Moveable Inking Roller and 
Tray 


Ryco Graphic Mfg,, Inc. 
Thomas G. Switall 


10/21/86 


39 


EP 0270 054 A2 

Slip Sheet Insertion-Delivery 

Apparatus for Sheet-Fed Pnntmg 
Press 


Komori Printing Machinery Co. 
Toshio Hoshi 


12/04/86 


40 


EP 0293 586 A2 

Geteilter Farbkasten fur eine 

Flexodruckmaschine 


MAM' ROLAND 
Druckmaschinen AG 
David J. Sarazen 


05/29/87 


41 


U.S. Patent No. 4,685,414 
Coating Printed Sheets 


Mark A. DiRico 


08/11/87 


42 


U.S. Patent No. 4,704,296 
Web Coating Method and 
Apparatus 


Magna-Graphics Corp. 
Dale D. Leanna, Eugene R. 
Wittkopf, Allen R. Jorgensen 


11/03/87 


43 


U.S. Patent No. 4,706,601 
Device for Applying Medium 
After Termination of Printing 
Operation in a Printing Machine 


Heidelberger Druckmaschinen 
AG 

Hans-Georg Jahn 


11/17/87 


44 


U.S. Patent No, 4,753,166 
Printing Machine Ink Smoother 


MAM- ROLAND 
Druckmaschinen AG 
Hermann Fischer 


06/28/88 


45 


U.S. Patent No. 4,779,557 
Coater for a Sheet Fed Printing 
Press 


Joseph Frazzitta 


10/25/88 


46 


U.S. Patent No. 4,796,528 
Separated Ink Fountain for a 
Flexographic Printing Machine 


MAM, -ROLAND 
Druckmaschinen AG 
David J. Sarazen 


01/10/89 


47 


U.S. Patent No. 4,796,556 
Adjustable Coating and Printing 
Apparatus 


Birow, Inc. 
John W. Bird 


01/10/89 
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48 


U.S. Patent No. 4,815,413 
Vamishing Apparatus for Printed 
Sheet 


Komori Printing Machinery Co., 
Ltd. 

Toshio Kota 


03/28/89 


49 


U.S. Patent No. 4,821.672 
Doctor Blade Assembly with 
Rotaiy End Seals and 
Interchangeable Heads 


Nick Bruno 


04/18/89 


50 


U.S. Patent No. 4,825,804 

Vertically Retracting Coater 


Dahlgren International, Inc, 
Mark A. Dirico, Phillip 
Rodriguez 


05/02/89 


51 


U.S. Patent No. 4,841,903 
Coating and Printing Apparatus 
Including an Interstation Dryer 


Birow, Inc. 
John W. Bird 


06/27/89 


52 


U.S. Patent No. 4,848,265 
Printing Apparatus having Coating 
Function 


Komori Printing Machinery Co., 
Ltd 

Tatsuo Komori 


07/18/89 


53 


U.S. Patent No. 4,852,515 
Device for Automatically 
Controlling Coating Amount for 
Use in Coating Machine 


Chugai Ro Co, Ltd, 
Yoshiyasu Terasaka, Masao 
Tanabe 


08/01/89 


54 


U.S. Patent No. 4,882,991 
Change-Over Inking Unit of a 
Sheet-Fed Rotary Press 


M.A.K ' ROLAND 
Druckmaschinen AG 
Claus Simeth 


11/28/89 


55 


U.S. Patent No. 4,889,051 
Removable Inking Device for 
Offset Press 


Jean-Claude Sarda 


12/26/89 


56 


U.S. Patent No. 4,895,070 
Liquid Transfer Assembly and 
Method 


Birow, Inc. 
John W. Bird 


01/23/90 
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57 


U.S. Patent No. 4,919.048 
Apparatus for Preventing Contact 

01 Wet Ink oneets witn rnnting 
Press Delivery Mechanisms 
and for Drying Said Wet Ink 


Jack D. Tyler 


04/24/90 


58 


U.S. Patent No. 4,934,305 
Retractable Loater Assembly 
including a Coating Blanket 
Cylinder 


Dahlgren International Inc. 
Jamie E. Koehler, James E. 
Taylor 


06/19/90 


59 


U.S. Patent No. 4,936,2 11 
Multicolor Offset Press with 
Segmental Impression Cylinder 
Gear 


Presstek, Inc, 

Frank G. Pensavecchia, Richard 
A. Williams, John P. Gardiner, 
Stephen M. Laponsey, John F. 
Kline 


uo/io/yu 


60 


U.S. Patent No. 4,939,992 
Flexographic Coating and/or 
Printing 


Birow, Inc. 
John W. Bird 


07/10/90 


61 , 


U.S. Patent No. 4,977,828 
Transfer Roller Device for 
Printing Presses 


Printing Research, Inc. 
David D. Douglas 


12/18/90 


62 


GB 2263 438 A 
Printing Apparatus 


The Langston Company 
Joseph John Weishew 


01/22/92 


63 


U.S. Patent No. 5,088,404 
Delivery Apparatus for Printing 
Press 


Edward P. MacConnell, Shigeki 
Matsukawa 


02/18/92 


64 


U.S. Patent No. 5,107,790 
Two Headed Coater 


Rapidac Machine Corp. 

Larry J. Sliker, Robert S. Conklin 


04/28/92 


65 


U.S. Patent No. 5,127,329 
Vacuum Tansfer Apparatus for 
Rotary Sheet-Fed Printing Presses 


Howard W. DeMoore 
Howard W. DeMoore 


07/07/92 


66 


U.S. Patent No. 5,176,077 
Coating Apparatus for Sheet-Fed, 
Offset Rotary Printing Presses 


Howard W. DeMoore, David D. 
Douglas and Steven M. Person 


01/05/93 
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67 


U.S. Patent Na 5,178,678 
Retractable Coater Assembly 
Including a Coating Blanket 
Cylinder 


Dahlgren International, Inc, 
Jamie E. Koehler, James £. 
Taylor, Mark A DiRico 


01/12/93 


68 


U.S. Patent No. 5,189,960 
Apparatus and Method for 
Controlling Temperature of 
Printing Plate on Cylinder in 
Rotary Press 


Fredric Valentini, David W. 
Moore 


03/02/93 


69 


U.S. Patent No. 5,209,179 
Liquid Coating Apparatus fot Use 
in Conjunction with Printing 
Presses Where Access of the 
Coating Apparatus to the Press 
Cylinders is Restricted 


Herbert Productions, Inc. 
John C. Herbert, Frank A. 
Andaloro 


05/11/93 


70 


EP 0647 529 Al 

High Velocity, Hot Air Dryer and 
Extractor 


Howard W. DeMoore 
Howard Warren DeMoore 


10/06/93 


71 


U.S. Patent No. 5,335,596 
Coating Apparatus for Sheet-Fed, 
Offset Rotary Printing Presses 


Howard W, DeMoore 

Howard W. DeMoore, Steven M. 

Person 


08/09/94 


72 


DE 4311 834 Al 
Einrichtung zum Besshichten 
von Bedruckstoffen in 
Druckmaschinen 


M.AM'ROLAND 
Druckmaschinen AG 
Georg Hartung, Ulrich Jung, 
Juergen Schneider 


10/13/94 


73 


U.S. Patent No. 5,476,041 
Printing Press Having a Device for 
Controlling the Air in a Sheet 
Feeder 


Heidelberger Druckmaschinen 
AG 

Ernst Czotscher 


12/19/95 
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TAYLOR EXHIBIT D 



Claims of Serial No. 08/435,798 
Filed May 4. 199S - Pending as of Summer 2000 



1 . In a printing press pf the type having side frame members forming a printing unit 
tower on which a plate cylinder and blanket cyhnder are support for rotation, the improvement 
comprising: 

inking/coating apparatus for applying ink or coating material directly to a plate mounted 
on the plate cylinder or directly to a blanket mounted on the blanket cylinder when the 
inking/coating apparatus is in an operative position; and 

a carriage assembly including a support arm having a first end portion pivotally mounted 
to the printing unit tower and a second end portion pivotally mounted to the inking/coating 
apparatus, the carriage assembly being movable to an operative position in which the 
inking/coating apparatus is suspended laterally adjacent to the plate and blanket cylinders, and 
being movable to a retractable position in which the inking/coating apparatus is elevated with 
respect to the plate and blanket cylinders. 

2 The invention as set forth in claim 1 , wherein the inking/coating apparatus 
comprises: 

a doctor blade assembly having a reservoir for receiving ink or liquid coating material; 

an applicator roller coupled to the doctor blade assembly in fluid communication with the 
reservoir, the applicator roller being engagable with a printing plate on the plate cylinder of with 
a blanket on the blanket cylinder when the inking/coating apparatus is in the operative position. 

3 . The invention as set forth in claim 2, the applicator roller comprising: 
an anilox roller having a resilient transfer surface. 
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4. The invention as set forth in claim 1, including a counterweight coupled to the 
support arm. 

5. The invention as set forth in claim 1^ further comprising: 

a power actuator pivotally coupled to the support arm, the power actuator having a power 
transfer arm which is extendable and retractable; and, 

apparatus coupled to the power transfer arm for converting extension or retraction 
movement of the power transfer arm into pivotal movement of the inking/coating apparatus 
relative to the support arm. 

6. In a printing press of the type having side frame members forming a printing unit 
tower on which a plate cylinder and blanket cylinder are support for rotation, the improvement 
comprising: 

inking/coating apparatus for applying ink or coating material to a plate mounted on the 
plate cylinder or to a blanket mounted to a blanket cylinder when the inking/coating apparatus is 
in an operative position; 

a carriage assembly including a support arm having a first end portion pivotally mounted 
,to the printing unit tower and a second end portion pivotally mounted to the inking/coating 
'' apparatus, the carriage assembly being movable to an operative position in which the 
inking/coating apparatus is suspended laterally adjacent to the plate and blanket cylinders, and 
being movable to a retractable position in which the inking/coating apparatus is elevated with 
respect to the plate and blanket cylinders; 

a power actuator pivotally coupled to the support arm, the power actuator having a power 
transfer arm which is extendable and retractable; 
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apparatus coupled to the power transfer arm for converting extension or retraction 
movement of the power transfer arm into pivotal movement of the inking/coating apparatus 
relative to the support arm; 

the movement converting apparatus; 

a bell crank plate having a first end portion coupled to the power transfer arm and having 
a second end portion for engaging a stop member; 

a stop member secured to the inking/coating apparatus; and 

a cleavis plate secured to the support arm and pivotally coupled to the bell crank plate. 

7. The invention as set forth in claim 1, the inking/coating apparatus comprising: 
an applicator head having first and second side fi-ame members pivotally coupled to the 

carriage assembly; 

a doctor blade assembly mounted between the first and second side frame members, the 
doctor blade assembly including a reservoir for receiving ink or liquid coating material; 

cradle means mounted on the first and second side frame members, respectively; 

an applicator roller mounted for rotation on the cradle means and coupled to the doctor 
blade assembly for rolling contact with ink or coating material in the reservoir, the applicator 
roller being engagable with a printing plate on the plate cylinder or with a blanket cyhnder in the 
operative position; and 

motor means coupled to the applicator roller for rotating the applicator roller. 

8. The invention as set forth in claim 7, 

the cradle means including first and second sockets disposed on the first and second side 
frame members respectively; and, 

the applicator roller being mounted for rotation on the first and second sockets. 
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9. In a printing press of the type having side frame members forming a printing unit 
tower on which a plate cylinder and blanket cylinder are supported for rotation, the improvement 
comprising: 

inking/coating apparatus for applying ink or coating material to a plate mounted on the 
plate cylinder or to a blanket cylinder mounted on the blanket cyHnder when the inking/coating 
apparatus is in an operative position; 

a carriage assembly including a support arm having a first end portion pivotally mounted 
to the printing unit tower and a second end portion pivotally mounted to the inking/coating 
apparatus, the carriage assembly being movable to an operative position in which the 
inking/coating apparatus is suspended laterally adjacent to the plate and blanket cylinders, and 
being movable to a retractable position in which the inking/coating apparatus is elevated with 
respect to the plate and blanket cylinders; 

the inking/coating apparatus comprising: 

an applicator heading first and second side frame members pivotally coupled to 
the carriage assembly; 

a doctor blade assembly mounted between the first and second side frame 
members, the doctor blade assembly including a reservoir for receiving ink or liquid coating 
material; 

cradle means mounted on the first and second side frame members, respectively; 

an applicator roller mounted for rotation on the cradle means and coupled to the 
doctor blade assembly for rolling contact with the ink or coating material in the reservoir, the 
applicator roller being engagable with a printing plate on the plate cylinder or with a blanket on 
the blanket cylinder in the operative position; and 

motor means coupled to the applicator roller for rotating the applicator roller; 
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the cradle means including first and second sockets disposed on the first and second side 
frame members, respectively, and third and fourth sockets disposed on the first and second side 
frame members respectively; 

the applicator roller being mountable for rotation on the first and second sockets for 
applying ink or coating material to the plate when the carriage assembly is in the operative 
position; and 

the applicator roller being mountable for rotation on the third and fourth sockets for 
applying ink or coating material to the blanket when the carriage assembly is in the operative 
position. 

10. The invention as set forth in claim 1, comprising: 

male and female latch coupling members mounted on the carriage assembly and on the 
printing unit tower, respectively, for releasably latching the carriage assembly in interlocking 
engagement with the printing unit tower in the operative position. 

1 1 . The invention as set forth in claim 1, wherein the support arm comprises an 
elongated shank portion and a hub portion which extends transversely with respect to the shank 
portion, the elongated shank portion being pivotally coupled to the inking/coating apparatus and 
the hub portion being pivotally coupled to the printing unit tower. 

12. A sheet fed, rotary offset printing press comprising, in combination: 

at least one printing unit or dedicated coating unit having side frame members forming a 

tower; 
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at least one cylinder mounted for rotation on the tower for printing ink or coating material 
onto sheets passing through the printing unit or dedicated coating unit, the cylinder mounting 
either a plate or a blanket; 

inking/coating apparatus including a doctor blade assembly having a reservoir for holding 
ink or coating liquid, a rotatable applicator roller and means for applying ink or coating liquid 
from the reservoir onto a peripheral surface portion of the applicator roller; and 

support apparatus mounted on the tower for pivotal movement, the inking/coating 
apparatus pivotally mounted to the support apparatus, the support apparatus movable relative the 
printing unit tower between an operative position in which the applicator roller is directly 
engaged with a plate or blanket on the cylinder and a retracted position in which the 
^Jnking/coating apparatus is support at an elevated position above the cylinder. 

13. A rotary offset printing press comprising, in combination: 
a plate cylinder having a printing plate mounted thereon; 
f a blanket cylinder having an ink receptive blanket disposed in ink transfer engagement 

with the plate cylinder for transferring ink from the image surface areas of the printing plate to 
r. the receptive blanket; 

an impression cylindei^^ispbsed adjacent the blanket cylinder thereby defining a nip 
' between the impression cylinder and the blanket whereby the printing ink is transferred from the 
blanket to a substrate as the substrate is transferred through the nip; 

inking/coating apparatus for applying ink or coating material to the plate or to the blanket; 
support apparatus pivotally mounted on the printing press, said support apparatus and 
said inking/coating apparatus being pivotally connected, said support apparatus being pivotal 
between an operative position in which the inking/coating apparatus is directly engaged with the 



-6- 




plate or the blanket, and a retracted position in which the inkmg/coating apparatus is supported at 
an elevated position above the press; and 

a dryer mounted on the press for discharging heated air on the freshly printed substrate. 

14. A rotary offset printing press as defined in claim 13, wherein: 

the dryer is mounted adjacent the impression cylinder for discharging heated air onto a 
freshly printed substrate while the substrate is in contact with the impression cylinder. 

15. A rotary offset printing press as defined in claim 13, comprising: 

an extractor coupled to the dryer for extracting hot air, moisture and volatiles from an 
exposure zone between the dryer and the freshly printed substrate. 

16. A rotary offset printing press as defined in claim 13, comprising: 

a transfer cylinder disposed in an interstation position on the press and coupled in sheet 
transfer relation with the impression cylinder; and, 

an interstation dryer disposed adjacent the transfer cylinder for discharging heated air 
onto a freshly printed or coated substrate after it has been transferred from the impression 
cylinder and while it is in contact with the intermediate transfer cylinder. 

17. In a printing press of the type having side frame members forming a tower on 
which a blanket cylinder is supported for rotation, the improvement comprising: 

inking/coating apparatus for applying ink or coating material to a blanket mounted on the 
blanket cylinder when the inking/coating apparatus is in an operative position; and 
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a carriage assembly pivotally mounted to the tower and to the inking/coating apparatus, 
said carriage assembly movable between an operative position and a retracted position, said 
inking/coating apparatus pivoting relative the carriage assembly as the carriage assembly is 

moved between the operative position and retracted position to maintain a relatively 
constant orientation to the horizontal, the inking/coating apparatus in direct contact with the 
blanket cylinder in the operative position and elevated with respect to the blanket cylinder in the 
retracted position. 

18. In a printing press of the type having side frame members forming a tower on 
which a blanket cylinder is supported for rotation, the improvement comprising: 

inking/coating apparatus for applying ink or coating material to a blanket mounted on the 
blanket cylinder when the inking/coating apparatus is in an operative position; 

a carriage assembly pivotally mounted to the tower and to the inking/coating apparatus, 
said carriage assembly movable between an operative position and a retracted position, said 
inking/coating apparatus pivoting relative the carriage assembly as the carriage assembly is 
moved between the operative position and retracted position to maintain a relatively constant 
orientation to the horizontal; 

tower including a plate cylinder and a plate mounted on the plate cylinder, the 
inking/coating apparatus including: 

first cradle means for supporting an applicator roller for engagement against the 
plate when the inking/coating apparatus is in the operative position; and 

second cradle means for supporting an applicator roller for engagement against 
the blanket when the inking/coating apparatus is in the operative position. 
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19. In a printing press of the type having side frame members forming a tower on 
which a blanket cylinder is supported for rotation, the improvement comprising: 

inking/coating apparatus for applying ink or coating material to a blanket mounted on the 
blanket cylinder when the inking/coating apparatus is in an operative position; 

a carriage assembly pivotally mounted to the tower and to the inking/coating apparatus, 
said carriage assembly movable between an operative position and an retracted position, said 
inking/coating apparatus pivoting relative the carriage. 

20. The invention as set forth in claim 17, further comprising: 

a power actuator pivotally coupled to the support arm, the power actuator having a power 
^ transfer arm which is extendable and retractable; and, 

^ apparatus coupled to the power transfer arm for converting extension or retraction 

" movement of the power transfer arm into pivotal movement of the inking/coating apparatus 
relative to the common pivot shaft. 

r : 21. In a printing press of the type having side frame members forming a tower on 

I which a blanket cylinder is supported for rotation, the improvement comprising: 
r inking/coating apparatus for applying ink or coating material to a blanket mounted on the 

' blanket cylinder when the inking/coating apparatus is in an operative position; 

a carriage assembly pivotally mounted to the tower and to the inking/coating apparatus, 
said carriage assembly movable between an operative position and a retracted position, said 
inking/coating apparatus pivoting relative the carriage assembly as the carriage assembly is 
moved between the operative position and retracted position to maintain a relatively constant 
orientation to the horizontal; 
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a power actuator pivotally coupled to the support arm, the power actuator having a power 
transfer aim which is extendable and retractable; 

apparatus coupled to the power transfer arm for converting extension or retraction 
movement of the power transfer arm into pivotal movement of the inking/coating apparatus 
relative to the common pivot shaft; 

the movement converting apparatus comprising: 

a bell crank plate having a first end portion coupled to the power transfer arm and 
having a second end portion for engaging a stop member; 

a stop member secured to the inking/coating apparatus; and, 

a cleavis plate secured to the support arm and pivotally coupled to the bell crank 

plate. 

22. The invention as set forth in claim 1, wherein the inking/coating apparatus 
comprises: 

an applicator roller having a resilient transfer surface. 

23. The invention as set forth in claim 1, wherein the applicator roller is mounted for 
engagement to a plate in the plate cylinder position, the applicator roller comprising an anilox 
roller having a resilient transfer surface. 
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COST AND 

QUALITY: 

A 

DAMPENER 
DILEMMA? 



By James E. Taylor 



arr.penjig :rcrr.ology. orxesaid. "You 
car* cour.: on or.e nar.d U^iose who really under- 
5:arxd ihe principles and mtrcacies of lithogra- 
phy and the dan:penuig process. " 

Tne natural question :s. who did he 

Havr.g spent many years under che 
ssir . 7: . : of !.Tr Dahlv^ren, I learned a good 
aea^ ij;;Go.tcor.:j;^ou5-nv,y dac:per-xng. and 
v;ha: :o_ov/s :s a iscussion on the cost factors 
ana T-^a^'-a^ive acvan^ages of :nis technology 
=•3 /, plies to today s sheet and v/eo-offsec 



s-d .ty ' J 



.^■.te: *:t-? .o 



coitv'er 



to a sonutiercial -^.rse: saeet o: ■ 
:c press operauoa 



a) Increased quality of the printed product. 

b) Consistency due to the 

continuous process 

c) Efficiency in ink/water balance 
Ease of printing combination layouts 

e) Flexibility to use a broader range 

of stocks 

f) Reduced pressman fatigue 
gj Time saviiigs 

h) Reduced waste 

i) Economies in drying 

i.-j>3 expense in offset spr-y pow- 

kj Faster back-up: trimming, 
folding, -^tc. 

i) R^}duced .naiiitenanco on r-quipiv • .r 

ml Inczod^ed productivity 

n) Savings in chemical <i ink linage 



. \t.o:t a:", i re'ate-:: 



V 't:: 1 co:..:oL t:;-ere is no substitute 
:.* ..luous-duty damper.er 

..: .:.y-'j:;:::ers with convent.ona- 
" ve quaUty just as high, 

f .h^v can compete v/!:ho-..t 



; ^1 '*:er ...ide:.^^ utci:v: 
nuous-^uiv y\:^.Xt.'.vsj^ cjut dev v 



Increased Quality 
of the Printed Product 



Bricause a continuous-duty dantpc^n j: r.> 
vides precise water control, a li^utne: v.:: 
can ':e . \-:'[ /-s a r^^s v^ti: : -^'^ ' 



i\::e *:i i:. 



. 10 ?:ecp tite cress 
' jt'.*e:5 intent not or.^y 
."3 „: r^a-xe .T panted 
' but. ^cu vVill :.J;o henr:.: 
?.\ve ::oh :~x-,v ever an 



or ;Cti d "tch.e .'-^ 'hese •*ru:ilit.^s i.- s.''^: 
p:jti.:t^ V ,:;:litions A.xnLn./: « / 
dampeiter er:::hle$ the xgnest qu^iLty pr.nt.n^. 



to se^ v: 



Consistency Due to the 
> Continuous Process 



u;?: ojiiCTT. as Vr.e r.k teed, v;lt^. fewer adiusi 
n:en:s ar.a delays You save vjne and fatigue 
because, unlike a conventional daxnpener, 
there's no need for constant attention and re- 
adjustment throughout the run. 



Efficiency in 
Ink/Water Balance 



Con:;nuous-du:y da.r.penL'ig meters water :n 
the precise m:rumun: quantity demanded 
by the s.k. With a conver.tional dampener, if 
there's :co much v/ater. the u:k becomes con- 
tamjtr.ea and loses its body and tL'tctorial 
strer.g:h V/eax s.k me.-ms more mk. v/hich 
::l_''j3 r.'iJtones and weakens solics 
Precise j:A.*'.vate: ba^':ce permits br_ant 
solids, 'mnr.er films and the clean, sharp 
reverses and snadov;s you get from* using a 
dry. h;li-ood:ed mk. 



Ease of Printing 
Combination layouts 



Because you don"t have to compensate with 
:he water stops of a contmuous-duty dam*p- 
lener. prmt.ng d;f::c«^L layouts, short sheets and 
-.large nor.-prmtuig areas is simplified. No 
vv'iter invades the mk. so .urippmg and emuisi- 
.•.•;at:on .s •:?l::nmated And because you don't 
;::ug u-.-vj.ite '.ones a::d' reverses, you can 
:;rjit me finest 90 \ shadow dot clean and 
open. V. :ule ho:d:ng strong, adjacent solids up 
to color In short, a continuous-duty dampener 
lets you print the plate, regardless of the layout 
without .111 of :he problems you normally have 
to put up -Mlh 



Flexibility to Use a 
Broader Range of Stocks 



Tne co:rj3ined qualities of a continuous-duty 
dam.pener "a-ow you to pnnt efficiency and 
::rof:tably on good enam.els, foil, gumm.ed stock 
;even on the gummed side) as well as plastics, 
mietal and ail non-absorbmg specialty papers, 
none of winch can tolerate any surplus water, 
unlike conventional dam.peners, a contmuous- 
duty damipener does not limut your profit .poten- 
;:a: .10 .v v-^u j^n pnn': :he t:^gh ;cl:s you used 



ReduceQ Pressman 
Fatigue 



Acontinuous-duty dampener achieves water 
balance in 1/2 the time it takes for a con- 
ventional dampener to do the same. When you 
change a setting, you get a response on the 
next revolution, not 50 or 100 sheets later. You 
can start or resume pnntmg without color vari- 
ation due to water, as soon as the inker is 
recharged. As a' result, productivity is 
jtcreased and excess waste eliminated. 

Minutes a day, hours a week, a continu- 
ous-d^ty damipener will add to your productive 
tume. allowmg you to prmt as quickly as the 
form rollers are inked. 



Efficiencies in the 
Wash Up Phase 



Wash up and shutdown times are reduced 
With a continuous-duty dampener. 
oecause the form roller inks and washes auto- 
matically With every revolution of the press 
Tne transfer and metering rolls need no special 
attention when changing jobs or colois, so 
downtume is reduced. 



Reduced Waste 
During Proofing 



Press proofs and progressives are produced 
quickly because only a handful of sheets are 
needed to get 10 or 12 good proofs. Compare 
that with the hundreds normally required by a 
conventional system, and you'll see why a 
press equipped with a continuous-duty damp- 
ener allows you to get proofing colors on and . 
off the press before conventionally equipped 
systems even get up to color. 

What's m.ore, going from color to color 
is easier because no tLme is lost cleaning or 
replacing dampener sleeves. Make subtle 
changes for "darker" or "hghter" proofs on as 
few as one or two sheets, then return to the 
onginal shade on the next revolution. 
Simulation runs are more practical, proofmg 
time and cost is reduced and, dot-for-dot repro- 
duction can be achieved from the proofing 
plate 



Economies in Drying 



A continuous-duty dampener prints 
with less moisture in the ink and sheet, 
providing a thinner, drier, tackier ink film. The 
advantages include better trapping and 
smoother lays, with less curl m the paper and 
less offset spray. Pnnted sheets usually set 
and dry in half the time it takes for a conven- 
::onally pnnted piece. And because sheets dry 
fas:er and more uniformly, back up. tnmrrung 
and folding can be accomplished faster. 



Overall Benefits 



In ail. con:^^..^OaS-duty dampening provides 
fo: less shee: v.as:e. reduced j:k .md chemi- 
cal usage. :ess dov;nt jne for s:ariup. restarts or 
.T.xr/.e nance and fas:e: v.asr. up than pr-rLUig 
.v/.r. .1 cor.ver.uonal riampener And whi^e an 
expert p:e.ssr:.an, v;::h a good press, ideai con 
d*uons and ccn-nnual -iitpntion can approach 
\he ciuaiiLy associated with cent jiuous-duty 
drunpeners, the cost .n terms of m^i^ntenance. 
ij.v.s.s downt^T.e and tvaste makes pnntmg 
v;/,n con^ent.onal dampeners outmoded. 
..: '\'.ict.c.il uvi e.'on proini^.tive for a profitable 
oper.-it.oa. 



Cost Justification 



A; 



lt intpie of cost-justification for the 
.rrnase of a contmuous-duty dampener. 
-.cn-ide: a 40 ". hi-speed commercial sheet- 
■■ ■[ ;::ess The total pnce of acontinu- 
. . * '^npene: 'itis system could ran 
it-lv S90.0C0 00 

C:\ :t60-mon:n '.ote you tvo-.ild pay 
f : J , . '.ncp'il S-*58 75 jpproxunate 
r.onth for a total monthly paym.ent 

L\s.g .1 conservative ntontnly -^^xpense 
reduction, you could figure sheet waste with 
conventional dampeners at 200 sheets x 4 
setups (startup jobs or restarts due to color loss 
■^■.her d>a:npener- related problems) x 25 shifts 
' - -V. -: ' --t-^'.^ '^-^r -.yr/^ :.: ^oO 00 



COSrJOSriFlCATIQIfOE 
CONTIIiUCmD^Eri 




jU^^iHipaperslitfl' v 
800 sheels per shift 
22S sheets per month 
20,000 sheets per month 



20.000 sheets at $80 per 1 ,0(X) sheets = $1 ,600 mo. 

Normal equlpmeitl tfowntime antf laOor cost per mo, 

1 hour downtime per set-up 
set-ups per shift 

4 hours per shift 
^shifts per month 
100 hours per month 



1 00 hours of downtime at $200 per hour $2QM1 mp 
Total cost [paper and downtime] $21,600 mo 

Savings of 60%of cost of paper and downtime_jLfiQ 
by using continuous duty dampeners $12,960 mo 

Purchase price of continuous duty dampeners: 
approximately $90,000 



Cost per month on 5 year note 

$1,500 principal per month 



^ . .w>.J principal per month 

468 per month 
$1,968 total payment 

Potential additional monthly profits 
during 60 month note 

$90.000 -H$10,991x 8.19 



$-1,968 mo 



$10,991 mo 



This would represent a payback of approximately 8 
months on total capital invested. It does not include 
depreciated or retained value. 



Downtime oa conventional dampeners 
could be estLmated at 60 nunutes x 4 setups x 
25 slults for 6,000 rmnutes, or 100 hours wasted 
each month. At an all-inclusive hourly cost of 
S200 00, the total monthly loss from downtLme 
v. /,h T^nvenuonai dam.peners v/-'^' "oe 

;.'vc^ '.s a S21.5G0 per mcr/,a ~i ' 




Usxg liiese fig^jre. a con:inuous-duty 
dan:pener wiii reduce your monthly expense of 
S2 1.600.00 by 60%, or S12.960-00. After sui)- 
traaing a monthly payment of 31,968.75, a con- 
tmuous-duty dampening system provides a 
potential positive cash flow of SIO.991.25 each 
month. Looking at this from a payback point -of- 
view. ycu would easily recoup your investment 
.m as few as eight months. 

Obviously, you don't have to be one of 
the few *'who really understands the principals 
and intncaaes of lithography and the dampen- 
uig process" to appreciate the economies of , 
contmuous-duty dampening. The money lost 
on waste and downtime can be yours. In fact, 
it may be :he difference in whether you're prof- 
itable or not Before you lose more money on 
your conventionally ecr-upped press, consider 
v;hat you stand to gam by add;ng a cor.trtu- 
0^3-daty ri^-ijr.pei-r.g system. 



What to Look For In a 
Continuous-Duty Dampener 



Since the ongmai Dah^gren dampener 
patents expL'^ed a few years ago. many press 
:::anu:act*j.re:s h'lve designed contmuous-duty 
(-iampep.ers for tneir presses, therefore, there 
x^e sever.i. contmuous-duty dampeners avail- 
able for ooth existmg and new presses The 
r.-.mbe: of rolls m tr.e system can vary from 
'.nrct? to :is ma:iy as seven The compositica 
ana ix)s.iioa '.jf i::e :o.ls can also vary widely 
0::e or more may have a resilient surface, 
vvmle others may nave a hydrophilic (water 
^ receptee .r.k rejecting) surface. Som*e designs 
^Eiave a frictiona^y rotated dampening form roll 
o.riven from a oress-dnven, adjacent mk or 
.;.;n:;v.-: roil, wmle others may be m.ore posi- 
:./h1v • ;-ared or motor driven near, greater or 
v.:,s : v-t plate-soxface speed. For exam.ple, 
Da:. .ntroduced a four (4) roll coater-dam.p- 
er.-r ,u .\e late 70s and eariy 60s. wherem ar. 
\fM-'t : ;rmt roll, bridged to tne mker via an 
.air: -1 v/as capable of Pinning greater than, 
eciucu -.."^ r less than press plate surface speed 
coin .•::.:::mg xrA dam:pen:ng modes of oper- 
at.jn ilite bricge roll '.vas rem.oved when 
coatms ) For example, the effiaency. simplicity 
of operation, water control and maintenance 
recruiied for each design is different. However, 
most contmuous-duty dam*peners share certain 
commion feaVwUes. particalarly these 10. 




2) An mdt^ ndent^y oriven. var.able 
speed transfer roil, (somie have hard cnrome 
hydrophilic surfaces, while others are resilient 
covered roUs). 

3) A metering roll normally geared to 
the transfer roll, either 1:1 or at a fixed differ- 
ential. (Again, some have hard chrome 
hydrophilic surfaces, while others have 
resilient covers.) 

4) A dam^penmg fluid supply at the 
entrance to the nip. between the transfer and 
m.etenng rolls. 

5) Pressure contaa at all adjacent roll 
surfaces (nonnaiiy surfaces alternate between 
hard and resilient). 

6) A contmuously recirculated aami:ea- 
ir.g fimd supply system, wherem the fluid cm 
be filtered .and temperature-cc::i:c-ed as 

7) Lateral control of dampe:img fl 1 
across the .ength of tne rolls i3kf:'/;^d or 
crowned metenng roil) 

3) Transfer and meter :o-d .:or:v t^v 
oemg longer and extendm.g past ma eivi^ ■ ':--. 
ad:acent dampener roll 

9) Alco::oi :r .-ucoiioi s.L03t-t.;le . - . 
:::ent m \:\e fountain :>olut.on The alec -.1 Ja.. 
raiige from. 5-25 \ of the total amount of :?.*.. 
t:on. • 

10) Pcs/,:ve. .aljUstar-le i'>.l -ett-nj? 
■ {Xo spimgs) 

Fcllovv^mg are the D.ahlgren Tr.ree \ 2i 
and four f4) Roll Differential-Dnven Ca::.^^e:-.-: 
schen:atics, vvith accompanying de.scr:j:Ajns 
Note- Ail of the ^l^ove ten (10) feat^ues are 
mcorpcrated on these dampeners. 



Schematic and Description: 
Dahlgren Three (3) Roll 



This Danlgren ;v'.s: = m of aamper-ir.g s 
designed'for saeec or v:eo presses 1 3 ;pp.y 
tne nunm.umi effective amount of water m 
prmtmg process through a three-roll SyStem 
By munmuzing the am.ount of water on the 
prmted surface, Dahlgren daimpent^rs reduce 
drying time, unprove clanty and preserve an 
effeaive mk/water balance 

'^c^ciiic t-ei:efi:s ?/ the Three 



-S::or.ge: co.ors/ur.iloi JCior 

-Clear.er reverses 

-Sharper halftones 

-Faster start-up and wash-up 

-IrunecLate response 

-Lzos opray Pov/der (sheet fed presses) 

-F-^strr 'ir/L^g . 

-Low n:aji:er.£Lr.ce 

-Ope:-:.or.ai E?.5e 

•Less .r.-c ar.l v/ater use 

- Up \o Colcr" T-^Ciuy 

-■Tr.ger-:.p ' ccr.::o: of -^wa:er balx^xe 




DAHLGREN THREE ROLL DRIVE 

• * . '--.ov; 




rocaung surfacx^ T^"^. sp-:5 — tor :r.e 

first tune — into cwo thinner films. One fiLni 
remains on the Metering Roll surface and 
returns to the water pan. The other film is 
conveyed on the surface of the Transfer Roll to 
the contact point between the Transfer RoU 
and the Form Roll where the film splits for the 
second time.— One film remains on the 
' Transfer Roil and returns to the water pan. The 
other film bonds with the ink film on the Form 
Roll and is conveyed to the contaa point 
between the Form Roll and the Plate Cylmder. 
It is here that both damxpening fiuid and a fall 
charge of ink are impaned to the plate for 
pnntmg. After the metenng roll has been 
accurately set. speed differential between :he 
hydrophilic chrome Transfer Roll and the Form 
Ro J is the only control needed for any plate 
design or sheet size. 



Schematic and Description: 
Dahlgren Four (4) Roll 
with Differential Drive 



The Dahlgren Four-Roll system prunarily for 
sheet-fed press applications, provides dif- 
ferential drive control at three strategic nips: 
between the n:etering roil and transfer roll, the 
transfer roll and form roll, and between the 
form roll and the plate. This design mcorpo- 
tates a seL^-osallating idler roll that connects 
the dampemng form roll to the first mk form roll 
on the press, for a more even application of ink. 
Wh.le tnis is the basic Dalilgren four-roil 
design, variations can be achieved for a custom 
fit on any press 



DAHLGREN THREE ROLL DRIVE 

Schematic descnption: 

The Dahlgren system of dampemng is 
aCco:::pLshed v/.th two basic designs. In both 
designs fou:::a_^. solution .s Lfted from the 

pr: ?s.a is conveyed a point between 
^ :e:er-ng RC- ■ nd the 7:^1 A: s 

- - prsss ^^e meters the foi^;:a:n 
:o-uv.:'n ji:o i i^-n a::-:crn: f'Jin As :ne 




DAHLGREN FOUR ROLL DIFFERENTIAL DRIVE 

A 'id:": 0 n 21 ': 9 r. efi rs of ihe fo ur : ; 
iLifersnnai ^rive Jirnpener are: 

-Pnnt heavy and smooth solids 




O.M.C.S.A. 
(POLl - FLO) 



LEGEND: 



_ -'"i^t-r" cress, 
V = ^ bra/c cess osc -Iter; 



y '• .-6 car'; 



o 

o 

CO 



=3 i 



Cieoph /' c 

• • -"'j-chrorne plated 
* ^.-ripening fluid 
''ijtiptive. ink rejecting) 
Hydropb/'C 

Fnctton ntp 



Slip ntp 



^ ] Vetenr^g n p 




ROLAND - MIEHLE 
(MIEHLE - MATIC*) 



MOTOR DRIVEN 
TRANSFER ROLL i 
METERING ROLL 



,NOT TO SCALE. 



' THIS DAMPNER WAS LICENSED TO THE MIEHLE CO. 
3YDAHLGREN MFG. CO. iN THE 60'S & 70'S. 

As cr.e can readily see, there are many 
vGLr:ed conftgurations of continuous -duty damp- 
eners» and while all appeal to achieve the 
^^.tended purpose, some work belter than oth- 
ers I guess there's more than on.e way :o .^km 
a cat. 

However, many stiU wonder to whom 
Mr. Dahlgre:: was referring when he Loai:/ 
said. Lhat he could "count on one hand cho,se 
v;ho really 'u:iderstand the prmciples and intn- 
j-icies of './.hography wd the dampenuig pro- 
cess." But. :hen again, tie was a bold man' 

Ja:r.es E Taylor, is presently 0 E M. & 
Technical Sales 




?,lanager for 
DAHLGREN USA, 
Inc.. Mr.. Taylor 
previously served 
as Vice-President, 
Research & 
Development of 
Dahlgren 
International, Inc.. 
He has been with 
the corporation for 
27 years 



Rfl = =^)der Roil; 3R = Bridge Roll 
feach may osciliate. 
RR nay be optionat) 

DR Distnbut on Roll (Osc.) 



-n =^c 



P.O. Box 115140, CarroUton. TX 75011 
.•214^ 245-0035 

/ -* . . , :" o ir, .cl e v; e :e p r e V 10 usl y pub li s ^ ' 
N'ov/ Dec 1990 i55ue ct Graphic Arts Prod'scc i 



Schematic description: 

Tr.e Danlgren Fc^.ir-Ro- S7=^:em cf 
Ci-r.per.-.g is accomp-^sl^ecL prunarily v;.::: or.e 

.t^riers :::e :o^-:a-:: so.u:.cn j::o a ^if-r::: 
:.r..:e T-Lar.-.r/ As \.e :''\^^,s.q s .rrac-es par, 
:r.e T-^v.;ty shears ar.a . i-?^— :r.5 f-'^: 
— s.\o \\\'o \:,s. 0::- ' rrr:\j:5 o:: 
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Other Continuous Duty 
Dampeners 
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Exhibit G 



Dramne No. 


Date of Dramnf 


PRI01147 


5/16/91 


PRI001149-PRI01150 


5/16/91 


PRI0114S-PRI01146 


. 9/21/91 


PRI01148 


11/21/91 


PRI01125.PRI01126 


6/5/92 


PRI01151 -PRI01152 


6/5/92 


PRI01156-PRI01157 


8/3/93 


PRI 01153 


8/20/93 


PRI01154 


1/12/94 


PRI 01 155 


1/18/94 


PRI 01 122 


10/26/94 


PRI 01 123 


1 1/8/94 


PRI 01 138 


1 1/8/94 


PRI 01 124 


12/1/94 


PRI 01 139 


12/5/94 & 12/7/94 


PRI 00004- PRI 00005 


12/5/94 


PRI 00008 -PRI 00011 


12/5/94 


PRI 01 140 


12/27/94 


PRI 01 141 


12/28/94 


PRI 00006 


12/30/94 


PRI 00685 


12/30/94 


PRI 01 142 


12/30/94 


PRI 01137 


12/30/94 


PRI 00007 


12/30/94 


PRI 00013 


12/30/94 
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Dote of Drawinf 




12/30/94 


risx vvvo / ^ 


1/27/95 


PPT (\Mnc\ 


2/14/95 


PPT ni id'i 


2/15/95 


PPT ni 1d4 


2/15/95 


PPT 01 IfR • PPT 01 ISO 


2/18/95 


PPT 01 1A^ ^ PPT 01 1^7 


2/23/95 


PPT 01 1^0 . PPT 01 161 


2/25/95 


PP1 01 179 - PPT 01 1 771 


2/25/95 


DDT A1 1A7 PPT 01 IAS 
risJ Ul IOj • rlvl Ul IOj 


3/6/95 


PPT 01 1 Aft 
rivl Ul lOo 


3/9/95 


/pDT 01 1 AQ 
rivj u 1 1 Qy 


3/9/95 


PPT 01 1 A? 

jTmSJ. U 1 lO^ 


3/10/95 


DPI0117d PPT0117S 
r IVI U 1 1 /*T " ri\l u 1 1 / ^ 


3/10/95 


DP T 0 1 1 70 PP T 01 171 
rt\Jl Ul 1 /U - rivl Ul 1 / I 


3/14/95 


PPT 01 17A 
rivl U 1 1 /u 


4/19/95 


PPT 01 177 - PPT 01 17fl 
r IVl U 1 1 / / - rivl U 1 1 / o 


4/25/95 


DPT 01 '^SO 
rivl U 1 j^U 


8/4/95 


DPT 011^7 
ftvl U 1 J^Z 


8/18/95 


DPT Ol'^Sl 
rivl U 1 1 


8/22/95 


DPT 01*^ SI 
rivl U iJjJ 


9/14/95 


DPT Ol 1^0 
rivl yJijjy 


10/4/95 


PPT 01 
rivl u 1 J j*T 


10/19/95 


PRT miss . PRT onsfi 

rivi KJi^jj rivi vij-?u 


10/26/95 


DDT m7^7 DPT OllSft 
rivl Uijj/ - rtvl Ul J JO 


11/1/95 


DPT 01 1A0 
rivl U 1 jOU 


11/21/95 


PRI 01361 


1 1/26/95 
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DramntNo. 
PRI 01362 
PRI000S9 
PRI 00684 
PRI 00686 




DateofDramnt 

11/30/95 
Not Dated or Unclear 

l'2/27/94 
Not Dated or Unclear 
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Brochure Index 

Tab No, Description 

1 Dahlgren Coater Dampener 1978 

2 Dahlgren - Dampener Division Copyrighted 1981 

3 IBC Blanket Coating System 1984 

4 Dahlgren Coater Printer 1986 

5 Dahlgren Presentation visuelle 1987 

6 Oxy-Dry 2 Roll Blanket Coater 1987 

7 Dahlgren - Product Data Dahlgren Blanket Coater Approx. 1988+ 

8 Pictures of Rapidac Blanket Coater Late 80's or early 90's 

9 Dahlgren Product Data Bulletin Approx. 1990 
l AO Dahlgrens New Lithoplus Coating System Dated 1990 

1 1 Dahlgren Lithoplus Coater Dated 1990 

ir:12 Epic 3 Roll Coaters (Ctr./Dampener, Blanket and Web) 1991 

n : 1 3 PM's PBC Plate/Bhinket and PC Plate Coater Early 1990s 

CU4 Dahlgren Single Roll Coater Approx. 1992 

1 5 IVT Colordry, Inc. Blanket Coater Est. early 90's 

16 Dahlgren - The Greatest Performance In Printing Early 90's 

17 Dahlgren LithoPlus Coater 1995 

Retraction System Designs 

18 Retraction System Designs by James E. Taylor and D.R. Selby 1984-1985 
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DAMPENER DIVISION 

World Leader for more than twenty 
years in Graphic Arts Technology 
and Equipment 



• HIGH PERFORMANCE 
PURLICATION WEB DAMPENERS 

• DAMPENING SYSTEMS 

• COATER-DAMPENING SYSTEMS 

• LIQUID APPLICATION SYSTEMS 

Products are custom designed and 
manufactured to meet the customers needs. 

WORLD WIDE PERFORMANCE AND 
SERVICE WARRANTY 



Domestic and Foreign Patents 
Issued and/or Pending. 

FOR FURTHER INFORMATION 
WRITE OR CALL 

IDAH Trains 

DAHLGREN MANUFACTURING COMPANY 

3305 MANOR WAY, DALLAS, TEXAS 75235 
IN TEXAS and CANADA TEL. (214) 357-4621 
TOLL FREE 800-527-5301 
TELEX 73-0329 DAHLGREN DAL 

STERREBEEKSTRAAT 172 No. 2 FUTABA BLDG. 

B-1930 ZAVENTEM ZUID 7 19-3 NISHI SHIM8ASHI 

(BRUSSELS), BELGIUM 1-CHOME MINATO-KU 

TEL: 721-29 14 TOKYO, JAPAN 

TELEX: 25-6(M DAHLBR B TELEX: 781/2225441 



Liquid Application 
System (LAS") 



".■..i:.^V^>/i,|p^web:;./ '.r ■• 




»«Reslttent) 



Melered^L'lquld 

V'^F.ilm; .on 



Hydrdphtllc"- 
y.a'rlabje ' Speed' 
^tiranbfertlRoil 



Coating 
Application 




Moisturizing 
Application 



;'^a fj.a btei Spt^ed; 



Capabilities of the Dahlgren 
Liquid Application System 

The system can apply a broad range of aqueous and 
non aqueous coatings at previously unachievable light 
functional coat weights. It maintains constant linear 
thickness throughtxit its entire speed range VC^en 
changing web speeds it is not necessary to adjust the 
viscosity of the coating solution. Varying web widths 
can be run on the same unit without encountering 
edge build-up. 

Control of the applied coat weight is within I % 
Also, the system offers better control of the 
penetration of materials and coat weight remains tlie 
same regardless of sheet variations. 

Changing from one coating material to another is a 
fast and simple operation Training operators is ea.sy 
compared to the training required for other coating 
equipment 

The Dahlgren Liquid Application System can be 
applied to many paper-making and converting 
functions — such as moisture profiling, decurling, 
surface coating, controlled penetration coating, high 
solid starch applications arvj other difficult and costly 
operations. 

© 13AHI.<ill32>^ (?> Mfg. Co. 1981 
all rights reserved. 



Coater-Dampener System 



The DAHLGREN converts 
from a Dampener to a \ ^'^J'^'"' 
Coater in a sttort period '°" 
of time. In the Coater mode ^ 
of operation the Bridge Rotl 
is pulled away from the Ink 
Form RoH This allows the 
DAHLGREN Form Roll to 
deposit a metered amount 
of Coating Solution to the 
entire surface. 



Coating Solution 



Oahlgren 
Equipment 

Press 



REMOTE , 
CONTROL 
STATION 





PNUUMATIC 
CYLINDER 



FORM ROLL 
ADJUSTMENT 



METER ROLL 
ADJUSTMENT 



GEAR GUARD 



TRANSFER 
ROLL^ 

UNIT 
CONTROL 
STATION 



ROLL GUARD 



TRANSFER ROLL 
TO FORM ROLL 
ADJUSTMENT 

SOLUTION PAN 



COATING SOLUTION 
CIRCULATING SYSTEM 



COATER MODE 



• 100% elimination of odsel spray powders 
on a lull color run 

• Housekeeping problems related to the 
usage ol offset spray powder are ended 
forever for ttie packaging manufacturer, 
the label prinler and most lithographers in 
general. There is no longer any reason lor 
spray powders to dust o(! in the finished 
product line. 

• Visual appeal ol coated sheets is also im- 
proved, as no unsightly layer of offset 
spray powder appears on the surface of the 
product to detract from the optical values of 
the finish 

• The COATER-DAMPENER eliminates the 
wasted lloor space that used to be-taken up 
with drying sktds for boards and sheets 
coated in the old-fashioned way with var- 
nishes and offset spray powders. 

• The same machines, sel-ups and stacking 
procedures may be utilized as belore for 
cartons and/or sheets 




Characteristics of the acrylic coating 
I by the 



Dahlgren Coater-Dampener . . . 
Gloss 

Acrvk coatmgs applted with the COAtER-DAMPENER 
wilt meet or exceed nretef tests tor varnishes of the 
same thtckiicss 

Canings applted by ihc UAHlGRLN SVSrtM provtde 
suiwrior gluu alxlHy. oven ihotigh appltcd over the en 
tire sheet 100% hher tciir is expcrtenccd with v/ater 
twsed adhcsives or Iwt melts rhis proves the 
adhesive twod is stronger than the paper substrate 
ttself Convent roiiiil varnish or spray povvder (intshes 
tnust t>c applied only over the punted area as they 
have ,1 negative ellecl on gliieabttity 

COATER OAMPfcNER applied acrylic coatings do not 
yeWow wtveii exposed to gitraviotel ol suntighl. wl«le 
conventional varnishes are quite susceplibte to 
yettown>g 

in bending lesi Ihe acrylic coating did not crack on 
scored lines v/hen the paper product was folded and 
set up 



The DAHLGREN converts from a 
Coater to a Dampener. You need 
only choose the mode of 
operation desired . In the 
Dampening mode the Bridge Roll is 
utilized to Improve ink coverage. 



m Ink 

■ Fountain Solution 

H Dahlgren Equipment 

C.J Press 



vibuiLor 
roll 



REMOTE r"h'\ 
CONTROL ' vV fi M 
STATION r^Mj 



UNIT 
CONTROL 
STATION 





SOLUTION PAN 

FOUNTAIN SOLUTION 
CIRCULATING SYSTEM 



PNEUMATIC 
CYLINDER 



FORM ROLL 
ADJUSTMENT 

METER ROLL 
ADJUSTMENT 



GEAR 
GUARD 



ROLL 
GUARD 



TRANSFER ROLL 
TO FORM ROLL 
ADJUSTMENT 



DAMPENER MODE 
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When you want the 
full-line on in-line, 
talk to IBC 



We urge you to look closely into a "first." The IBC 
Blanket Coating System. It is the first blanket coating 
system to efficiently apply today *s coatings in-line. 

Its major components consist of a blanket coater with 
recirculating tank and a shortwave infrared dryer. It 
adapts to aknost any sheetfed press, any make, in any 
size from 18 to 77 inches. 

It is also the only in-line system with a retractor unit. 
The retractor lets you automatically change from 
printing to coating, and vice versa, in a matter 
of minutes. 

The IBC System is a real timesaver in several ways. No 
plate mounting is ever called for, which of course means 
no plate washing on trip-of f s either. Thirty-minute make- 
readies are the rule, not the exception. And the IBC 
System comes with its own blaiiket washer that can be 
mjanuaUy operated to wet the blanket; or it can be set 
to Automatically wash the blanket on trip-off s - again 
sgving you time 




Coater Unit. Easily retracts from the press and 
re^bonnects with all settings fully retained 




Roller Assembly. 

Automatic air^actuated 
wtary cylinders give you 
rock-steady coating throughout 
the entire cycle. 



The IBC System s coater roller (composed of a harder- 
than-steel ceramic material) is driven by a variable- 
speed, constant-torque transmission. It aUowsyou to 
run the coater roller up to 25% slower than the blanket 
cyclinder. Any ridging is eliminated. You get a super 
smooth coating. 




Easy 0\^mt\on. Automatic air actuated engages 
the coater unit to the press. Photo at left shows pins 
disengaged 




Simple Mechanics. Once the press is tripped, the 
coater automatically withdraws and goes into an idle 
mode keeping the rollers wet 




Drive Unit. Heavy- 
duty Day ton electric motor 
is coupled with a durable, high torque transmission. 

Constant operating speeds are maintained by the 
heavy-duty Dayton electric motor. And you get 
positive power through all speed ranges, because 
the motor is directly linked to the high- torque 
transmission. No DC belt-drive, like on most other 
coaters. All you do is set up the initial roller speed from 
the control panel, and then fine-tune as you run. Faster, 
slower, whatever speed you set, the coater will follow 
automatically. 



W018878 



Empty Drum 
Indicator 

Blanket 
Speed 



Manual 
Coater Speed 

\I 

A.utomatic/ 
Manual 
Switch 



-Roller Speed 

Roller Ratio 
^ (pan) 



/ 



Power 
On/Off 



^ ^ ^ ^ ©: -I 



Manual In 
Manual Off 



Roller Ratio 
(blanket) 

Automatic 
^ Wash 
^ On/Off 



— Manual Wash 

Run, Clean & 

Setup 



Conti^f Panel Gives you infinite speed control and two 
wash-dp options, 

Easy-fo)-read LCD displays on the control panel teU 
you him fast the coater roUer and blanket cylinder 
are rtMhing. also» the control panel is easy-to-reach, 
convehiently located on the operators side of the 
f 1 at the coater position. 

The I§C System is also equipped with a recirculating 
tank unit. It is this component of the system that 
contiiittously replenishes the coater via flexible plastic 
hoses Connected to one of two 
15-ga|bn tanks. This tank is 
automatically replenished from 
the d^am on demand. Because of 
bhis replenishing system, there is 
never Ihy possibility of contami- 
nation to the drum. And at the 
Bud of each run, a second 15- 
^aHon tank can be filled with 
water, which can then be 
::irculated through the entire 
system. This allows you to 
thoroughly flush out the 
necirculator and the coater 
automatically without 
ever having to 
change the 
solution in the 
first tank. 




Recirculating Tank Unit. Sets on wheels, so you can 
place it anywhere near the coater and still keep it out 
of the way 




59 ^ 



Infrared Dryer. Safe, shortwave infrared energy is 
emitted from high-efficiency^ low-mass, tubular 
quartz lamps. 



All IBC Infrared Dryers are custom-designed to fit 
specific presses for specific applications. Consequently, 
an IBC dryer can be installed on virtually all high-pile 
or low-pile sheetfed offset presses. No major press 
modifications are ever needed. 




IBC Dryers, installed. The IBC Infrared Dryer can be 
mounted parallel to the direction of sheet travel, 
between the gripper chains. 

Because of the lamps low mass, they reach operating 
temperature almost immediately and cool down equally 
as fast. Whenever the IBC dryer is on, an air supply 
system delivers a flow of cooling air across the lamp 
terminals to keep them cool, A thermostat inside the 
dryer's frame monitors the temperature and auto- 
matically shuts off the dryer if the temperature (for 
whatever reason) rises too high. Each IBC dryer comes 
with an air knife bar for drying aqueous coatings. 
Optional diyer equipment includes a water-cooled 
reflection pan and sheet cleaners for some presses. 
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Aquacoat 
Water-Based 
Coating 

Bring high-gloss beauty to your 

Erin ting with Aquacoat'" water- 
ased coating. 

It gives paper and paperboard a 
^)od moisture-barrier, high grease- 
resistance and superior rub 
characteristsics. Yet, it has no effect 
on the important paper qualiti^, 
such as color, strength or flexibility. 
And it is also bio-degradeable. 

Aquacoat coating is permanent 
and fast drying. Apply it wet-on-wet 
or on dry ink. It is sdso glueable, 
imprintable, and can be price marked. 

Aquacoat coating keeps packages 
clean and protects them from 



abrasion through finishing, packing, 
shipping, storage - all the way to the 
point-of-purchase. And even while 
the customer uses it, the product 
stays clean and fmsh-looking. 

Use Aquacoat water-based coating 
for cartons, trays, bags, labels, 
coupons, wraps, laminates, brochures 
and covers. 

If you'd like to know more about 
Aquacoat coating or our full-line of 
in-line blardcet coating components, 
please call us. 

We'd be happy to hear from you. 





Printed In USA 




INTERNATIONAL BLENDING CORPORATION 

] 8090 Ranchers Road • Minneapolis, Minnesota 55432 • Phone: 612/780-5377 

MnternalibnalBrendIng Corporation 1984 r 
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Come to !BC— 
the Coating 
Systems People 



The IBC/Ryco Graphic 
In-Line Blanket Coater 

IBC/Ryco Graphic is the first— the first blanket 
coating system to efficiently apply today*s coatings 

intljne. 

T You can install the IBC system on almost any 
pr^ss, any make, from 18 to 77 inches. When youYe 
ndi coating, simply retract the coater for easy access 
tolhe blanket cylinder. 

C-The independently driven pan roller and coater 
rdlTer can be fine tuned to run faster, slower, or the 
same speed as the blanket cylinder. An LED display 
teiU you how fast the coater roller is running; once 
it'srset, the coater will always follow press speed. 

^ A 15-gal. recirculating tank continuously 
repienishes the coater. Because the tank unit sets on 
wHeets, you can place it anywhere near the coater 
arg: still keep it out of the way. In fact, you get an 
e>{{ra tank with the system, so you can flush out the 
press and the system without changing solution in 
your coating tank. (Its low profile lets you mount the 
coater on any high-low offset press.) 

No plate mounting is necessary with the in-line 
IBC/Ryco— in fact, ten-minute make-readies make 
the IBC/Ryco Graphic Blanket Coater a real time 
saver compared to others. It comes with its own 
blanket washer that automatically washes the blanket 
on trip-offs— again saving you time, 

IBC infrared Drying Equipment 

The IBC Dryers are manufactured to exacting 
engineering specifications to perform well with the 
IBC Coating System. The dryer comes equipped with 
an air knife bar necessary for drying aqueous 
coatings. The IBC Dryer uses air cooling and 
thermostats to protect both fhe dryer and the press it 
s mounted on. IBC offers a water cooled reflection 
pan if desired. IBC also offers sheet cleaners for 
some presses. 



Printed and coated by Jet Press, Inc., Downers Grove, III., on a 
40" 6/C press with an IBC Coating System. 



Aquacoat^'^ 
Water-Based Coating 

You can bring high-gloss beauty to your printing 
with Aquacoat"*. 

Aquacoat'** gives paper and paperboard a good 
moisture-barrier, high grease resistance, superior rub 
characteristics and is non-yellowing. Yet, it has no 
effect on the important paper qualities of color, 
strength or flexibility. 

Aquacoat'** is permanent and fast-drying— apply 
it wet-on-wet or on dry ink. It's also glueable, 
imprintable and can be price marked. Uses include 
cartons, trays, bags, labels, coupons, wraps, 
laminates, brochure and covers. 

Aquacoat'" keeps packages clean and protects 
them from abrasion through finishing, packing, 
shipment, storage, all the way to the point-of- 
purchase. And even while the customer uses it, the 
product stays clean and fresh-looking. 



r" 



Yes, tell me more! 

Send me more information about the: 

□ Aquacoat'* Water-Based Coating 

□ Ryco In-Line Graphic Blanket Coater 

□ IBC Dryer 

□ I am interested in the total IBC System. 

□ Please have your sales representative call me. 



Name 

Company . 
Address _ 

City 

Phone 

Press Size 



Title. 



State . 



Zip. 



Write to: 

International Blending Corporation 

^ff^^^k 8090 Ranchers Road 

fl I II M Minneapolis. MN 5543P 
^j^S^^ Phone: 612/780-5377 
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RYCO GRAPHIC MANUFACTURING, INC. 
ROLLER COATER 
SET-UP PROCEDURE 



W018885 



COATER 
SET-UP PROCEDURE 



Put coater rack in dovm position § lock by pushing. 

Push down button, making sure coater air cylinder rods clear coater 
safety rack. 

Be sure coater sets on wheels when contacting rails. First release 
front hoist hooks 6 move up out of way. Lower coater more until 
back hooks are free. Hold back hooks away and put hoist up at top. 
Hold up button until hoist stops. 

Push coater into press: both sides equally . Be sure air cylinder 
shafts contact top 2'* diameter bar. Put top of clamp blocks on. 
Reach under coater with tool 5 lock pins into frame brackets. 
Tighten clamp blocks by turning screws and drawing air shaft rods up. 
(Placing control on manual § set-up, then pushing 5 holding out switch 
wil] aid in tightening clamps.) 

NOTtl: *** Keep fingers clear when holding switch!!! 

Put stand tube in pan, drum fill tube in drum, and return from 
recirculator in recirculator. Open lid. Turn green switch on to start 
recirculator . 

NOTE: *** Power switch on coater control must be on and also run 

switch must be in set-up position. 

Open fill valve on supply tube at coater. 

When coating is flowing into drain in pan, put control from set-up 
into run position. 

Adjust pan roller screw counter-clockwise evenly on both sides until 
coating on main roller is very thin but wet. 

Put unit of press with coater on impression. 

NOTE: Make sure coater control is switched to manual position before 
moving press. 

NOTE: When packing blanket, be sure packing is cut to just inside 
sheet, about 1/8" each side. 

Stripe blanket by setting run switch first to set-up and wait until 
roller stops. Then move in/out switch to in 6 hold for a second. 
Then release and hold out, release. Then return to run position. 
Move blanket cylinder around to inspect stripe. 

If stripe is about 1/4" wide 6 wet all across, then run about 25 test 
sheets with press running slow. (see running) 
IF STRIPE JS: REMEDY 



NOT SEEN 

(See Stop Block Adjustment) 

HEAVY ONE SIDE (1/2" WIDE) 
NOT SEEN ON OTHER SIDE 
(See Stop Block Adjustment) 



Back out stop block adjustment (1) turn 
at a time, both sides equally. 

Back adjustment out on side with no coating 
and put (2) turns in on other. 
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IF STRIPE IS: 



REMEDY: 



1/2" WIDE ALL ACROSS 

(See Stop Block Adjustment) 



Turn adjustment screws in (2) turns, both 
sides equally. (See Run) 



12) 

13) 
14) 

W 

4) 

LI'' 

W 

18) 

19) 

20) 

21) 



Stop Block Adjustment: 

Loosen top alien screw. Then turn large bolt in (clockwise) or out, 
depending on condition^ 

NOTE: Before re-testing, top alien screw must be very tight* 

Each full turn of large bolt equals .010 of an inch movement of coater 
to blanket contact. 

Running: 

NOTE: When testing, take press unit off impression before putting coater 
control on Auto for Running > 

When running, put coater roller #1 knob (center knob) at (1) at right of 
zero (0) to start. Set pan roller on (2) to keep coating circulation 
in NIP, 

NOTE: Turn control knob for roller #1 (center knob) up to (2) or (3) 
if more coating is desired or gripper edge of sheet coating looks 
dragged or scuffed, about 1/4" back all across. 

Clean-Up : 

Pull stand pipe out, turn valve on fill tube off, take fill pipe out of 
coating from coating barrel, and return hose from recirculator. Put 
into coating drum. Then open grey valve. 

VERY IMPORTANT : 

Turn control for coater to clean position and immediately wet both 
coater rollers. Turn pan roller screws clockwise to back roller, away 
from main roller, about 6 turns, evenly both sides. With wet folded 
cloths, wipe full length very fast to pick-up any excess coating still 
on rollers. 

VERY IMPORTANT : 

Through entire clean-up, keep grey roller end plates wet with water (side 
against rollers), thus cleaning without removal. 

Push whatever coating left in pan toward drain. 

When recirculator has pumped all but about 1" of coating out of tub 
back into drum, remove tub and clfean. Replace second tub with water-- 
no more than 1/2 full. 

VERY IMPORTANT : 

Remove hose and barrel tube from drum and put into open lid in 
recirculator. Turn green switch on and let water pump through hoses 
for a couple of minutes. Turn grey valve off on recirculator hose. 
This will pump water up to the coater when supply tube valve on coater 
is opened. 
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22) VERY IMPORTANT: 

Wash excess coating off everything with this water very completely * Then 
repeat this procedure with (2) more tubs of water* On last tub, turn valves 
off and leave recirculator setting in water* 

23) VERY IMPORTANT: 

Open lid on recirculator & see black or yellow looking tube on right. 
This is an electronic eye to keep coating at a pre-set level in tub. 
Bottom must not be scratched and must be very clean to work. Wash only 
with water and dry bottom after every use. 

NOTE: Do not let eye sit in water about 1'* below is fine. 
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PRINTER 



Two Processes in One! 

TfSe Dahlgren Coater/Printer is used in conjunction with the 
last printing station on a sheet-fed press. 



TO 



Coat the full sheet or spot coat images 
— with excellent gloss. 

Print the entire sheet or print images 
— without ghosting, streaking or color 
variation. 




These processes are interchangeable and can be 
switched with minimum make-ready. 
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The Coating Process: 




Sprecisely controlled amounts 
uan6 then transferred to the substrate with a 
; high level of uniformity and consistency It 
!;iapplies protective, high gloss and blister 
seal coatings over wet or dry surfaces with 
ppptimum efficiency 

• Various types of coatings can be used 
interchangeably with the Coater including 
aqueous and U.V. curables. Substrates of 
varying nature such as paperboard and 
plastics may also be used. Various 
combinations can be tested in Dahlgren's 
application lab to determine feasibility. 
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The Printing Process: 

We are coating with color 
— with fantastic results! 

We're printing from a raised image resilient photopolymer plate. A doctor 
blade meters a continuous supply of ink to the aniiox roil and plate with every 
revolution — ToJa//)^ eliminating ghosting. 




The 

Coater/Printer 
gives you the following 
Uenefits: 

•i3host-free printing. 
•Smoother ink lay 

• Consistent and constant color. 
•Immediate response produces instant color 

• §Same color front-to-back and side-to-side. 

• ferier printing. 

• Runs true fluorescent and metallic inks. 

• No hickeys. 

• No ink keys. 

• No color waste 
(3rd sheet saleable). 

• No emulsification. 




Dahlgren, the leader 
|in technology and performance. 

For the past three years Dahlgren has been expanding its products and services 
C to sen/ice the changing needs of the commercial printer. The Coater/Printer 
h evidences this commitment. 

For all of the details on this remarkable new piece of equipment, contacrt your 

Dahlgren representative. 




'PRINTER 



TECHNOLOGY/PERFORMANCE 

Dahlgren International 3305 Manor Way 
Dallas, Texas 75235 214/357-4621 
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GROUPE DE VERNISSAGE BLANCHE! 
Presentation visuelle 
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OXY-DRY 



Blantet Coater 




APPHOX 6 FT. 



SPLASH PAN 
INDEX PIN 
DIP PAN 
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OXY-DRY CORPORATION 



2011 Landtneier Road. Elk Grove Village, Illinois 60007 



Area Code 312/593-2030 
312/282-8000 



November 20, 1987 




Telex: 910-222-3458 



Williamson Printing Co. 
6700 Denton Drive 
Dallas TX 75235 

ATTENTION: PRESIDENT 

Dear Sir: 

Having recently been elected to the Presidency of Oxy-Dry Corporation, 
succeeding our retiring former President, Jack Pettersen, I've decided 
to contact a nuxnber of our current customers with a special program as 
O ^ 9^"^ acquainted offer. Details are given below: 

Tn addition to the attached special offers, I have enclosed a brochure 
r introducing a new product that Oxy-Dry Corporation has been developing 
,'2 for some time now. In our opinion, this is not only extremely well 
engineered and ruggedly built, but it's a product that eventually 
every printer must have. It offers speed consistency and efficiency. 
C It's the new Oxy-Dry High Speed Blanket Coater. 

2 I would like to encourage you to read the attached brochure and speci- 
^ fications. I believe it tells the story of WHY. As a matter of fact, 

if you have any thoughts on this or any of our other fine products, I 
p. would appreciate hearing from you. Oxy-Dry has been in business for 

over 45 years and specifically two words that uniquely describe our 

internal dedication are: Quality and Integrity. 

H SPECIAL OFFER: Our Sales Department generated the attached green 
sheets concept as a thank you gesture for the many years of your 
support and business. As mentioned above, we'd all very much appre- 
ciate your feedback on not only the attached supply items but on any 
item of related interest. 

Thank you again for your continued support over the years. 
Sincerely, 

OXY-DRY CORPORATIQfTx 




President 



ETM/rmo 



Enclosures 
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The very best way to apply coating is with an 

OXY-DRY COATER 



Now your printing can be worth more, much more 



Coating makes a 
big difference 

and here's why: 



This Oxy-Dry Coaler specification sheet has been 
printed with coating. Feel it and then objectively 
contemplate the comparisons . . .it gives an 
everlasting focus of quality to the printed piece. It 
makes your printing worth more . . much more, 
because it's magnificently different and will give 
you a leg up on the competition. The new Oxy-Dry 
Coater has been engineered to readily fit most 
presses. It is ruggedly constructed and simple to 
install and operate. The Oxy-Dry Coater saves time 
and assures a smooth uniform application of 
aqueous coating. In addition, it reduces the use of 
offset powders. Quality coating generates high 
gloss, improved rub resistance, regulated surface 
slip and controlled variations in luster. 



Oxy-Dry invented and pioneered the Electrostatic 
Sprayer to prevent offset and developed the 
powder formulas to go along with the electrostatic 
sprayers as well. Oxy-Dry in almost 50 years of 
serving the printing industry with revolutionary new 
products such as the Blanket Washers, Ink 
Agitators, Ink Levelers, Sheeters, Stackers, Color- 
to-Color Systems, Cut-off Controls, Web Breaks 
and Web Guides, has also brought to market a 
Dryer that provides the right drying acceleration. 
Oxy-Dry Is proud to engineer another much needed 
and valued accessory to the printing press. The 
Oxy-Dry Coater now adds a truly new dimension to 
printing. 



COMPARISON OF COATINGS 



COATINGi 


. AQUEOUS , 


u.v. 


PRESS 
VARNISH 


Gloss 


Good/Excellent 


Excellent 


Fair 


Rub 


Good/Excellent 


Excellent 


Fair 


Glue 

Applications 


Excellent 


Fair 


Poor 


Thickness 
Control 


Excellent 


Good 


Fair 


Finger 
Prints 


Excellent 


Poor 


Fair 


EPA Safety 
Reference 


Excellent 


Poor 


Good 


Coating Costs 


Economical 


Expensive 


Economical 
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*The* 

Oxy-Diy 
S ystem 




Oxy-Dry Coater Facts 

Control of Coating: The Oxy-Dry Coater allows a wide 
range of coating thickness and infinite control with just a 
turn of a dial on the control panel. 

2 Simplicity of Operation: The Oxy-Dry Coater is 
designed to return to a pre-set position each time the 
coater Is used, no cosily makeready adjustment. 

3 Ease of l\Aaintenance: The Oxy-Dry Coating System 
provides easy access to rollers and recirculating system. 
Makeready and Washup will take approximately 15 
minutes. 

4 Spot Coating: The Oxy-Dry Coater's unique micrometer 
adjustment allows spot coating by simply cutting 
packing under the blanket. 

Oxy-Dry Medium Wave 
Infrared Dryer 

The main advantages of the Oxy-Dry Infrared Dryer are: 

• Variable/Medium wave length radiation with high 
intensity output 

• Quick response 

• Significant energy savings 

• Simplicity of operation 

To achieve an optimum of infrared radiation high intensity 
output it is necessary to heat the substrate within the 
minimum distance of sheet travel. A quick response is also 
essential— in that an instantaneous heat up and cool down 
is required when the press comes on or off impression. The 
Oxy-Dry "tubeless" dryer is most unique in these two 
features — high intensity output coupled with quick 
response. 

Oxy-Dry Air Knife 

The Oxy-Dry Heated Air Knife was designed specifically to 
compliment the Oxy-Dry Blanket Coater. It will provide two 
"curtains" of air across the sheet (or web) at velocity up to 
4600 ft. per minute. The air Is heated by a high efficiency 
electric heater which can provide temperatures from 
ambient to 200**F 
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OXY-DRY 



Blartet Coater 



RETRACTED POSITION 
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Best Buy Ever! 




BUY 3 NOW 
GET THE 4™ FREE! 



Electrostatic Tubes 
For OXY-DRY 
Sprayers 



Fits most other 
electrostatic 
sprayers 



A very special 



offer for a limited 



time on craftsman 



built electrostatic 



tubes. 

Offer expires Dec. 15, 1987 



_"|aj<eadvantage of this special offer by returning this coupon today. 



We've never made an offer like 
this before. It is an unusual offer 
that saves you more . . . much 
more. 

Your order No 

Make of press 



(Please print) 
Ship To: 



Tube size — length . 



Company Name . 

Address 

City 



state . 



Zip. 



Authorized Signature 



Date 



Send coupon to OXY-DRY Corporation, 2011 Landmeier Road, 

Elk Grove Village, IL 60007 
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Brand New from 




The very best way to 
prevent offset is mth 
OXY-DRY Powders 



OXY-DRY POWDERS 

IN A NEW 2-LB. 
SINGLE SERVING POUCH 



Test it-you'U like it. . . 



FREE 

SAMPLE POUCH 



We'll send you your 2-lb. pouch just for 
answering these few questions. 

Our pouch approach is brand new. We believe 
it will make loading a sprayer neater, easier and 
: cleaner. The new OXY-DRY Pouch can be 
purchased with 5 to a carton. 




IDEAL SIZE 
FOR EASY 
HANDLING 



The Pouch Powder is 
OXY-DRY Powder 744, 
micron size 27. 
For other OXY-DRY 
powders refer to the 
OXY-DRY Powders 
specification sheet. 
Offer expires 
Dec. 15, 1987 



® What powders are you presently using? 



What micron size powder do you use? 



1) Press(es) you presently use? 



®Type of printing you perform? 



(Please print) 
Ship To: 



Connpany Name 



Address 



City 



(D Do you use an OXY-DRY Sprayer or other brand? 
Please specify ^ — 



State 



Zip 



Authonzed Signature 



Send to: OXY-DRY CORPORATION 
2011 Landmeler Road 
Elk Grove Village, IL 60007 



Date 
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The very best way to apply coating is with an 

QXY-DRY COATER 

Now your printing can be worth more, much more 



Coating makes a 
big difference 

and here's why: 



This Oxy-Dry Coater specification sheet has been 
printed with coating. Feel it and then objectively 
contemplate the comparisons ... it gives an 
everlasting focus of quality to the printed piece. It 
makes your printing worth more . . much more, 
because it's magnificently different and will give 
you a leg up on the competition. The new Oxy-Dry 
Coater has been engineered to readily fit most 
presses. It is ruggedly constructed and simple to 
install and operate. The Oxy-Dry Coater saves time 
and assures a smooth uniform application of 
aqueous coating. In addition, it reduces the use of 
offset powders. Quality coating generates high 
gloss, improved rub resistance, regulated surface 
slip and controlled variations in luster. 



Oxy-Dry invented and pioneered the Electrostatic 
Sprayer to prevent offset and developed the 
powder formulas to go along with the electrostatic 
sprayers as well. Oxy-Dry in almost 50 years of 
serving the printing industry with revolutionary new 
products such as the Blanket Washers, Ink 
Agitators, Ink Levelers, Sheeters, Stackers, Color- 
lo-Color Systems, Cut-off Controls, Web Breaks 
and Web Guides, has also brought to market a 
Dryer that provides the right drying acceleration. 
Oxy-Dry is proud to engineer another much needed 
and valued accessory to the printing press. The 
Oxy-Dry Coater now adds a truly new dimension to 
printing. 



COMPARISON OF COATINGS 



COATING 


AQUEOUS 


u.v. 


PRESS 
VARNISH 


Gloss 


Good/Excellent 


Excellent 


Fair 


Rub 


Good/Excellent 


Excellent 


Fair 


Glue 

Applications 


Excellent 


Fair 


Poor 


Thickness 
Control 


Excellent 


Good 


Fair 


Finger 
Prints 


Excellent 


Poor 


Fair 


EPA Safety 
Reference 


Excellent 


Poor 


Good 


Coating Costs 


Economical 


Expensive 


Economical 



1 
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OXY-DRY CORPORATION 



2011 Landmeier Road. Elk Grove Village, Illinois 60007 



Area Code 312/593-2030 
312/282-8000 



Telex: 910-222-3458 



OXY-DRY HIGH SPEED BLANKET CQATER 



APPLICATIONS 

This unit is capable of producing a high quality product with a 

durable finish while utilizing a wide variety of coating materials to 

include the aqueous, U*V. , or related coating materials. 

These coatings can provide a variety of benefits to your printed 
products. For example: high gloss, increased grease and water 
resistance and improved rub characteristics. Typically coated 
products are covers, brochures, packaging labels and bags. 

^: OPERATION 

™ The coating unit is positively positioned by interlocking/alignment 
pins assuring the proper relationship between the press blanket 
cylinder and the coating unit. The design of this coater provides a 

L- quick release mechanism between the rubber and ceramic rolls. This 
mechanism utilizes positive stops to allow disengagement without the 

4: necessity for readjustment when put back in operation. Disengagement 

rr: is necessary to prevent "flat spots" on the rubber roll when the 

^ coater and/or press are shut down. 

J=l, Touque controlled rolls on the Oxy-Dry Coater are independently 
;J driven by controller torque D.C. motors. This drive system provide 
^j: inherent overload protection to prevent damage to the rolls along 
y with convenient speed control . Once the coater to blanket speed 
z: relationship is selected, that ratio remains constant as press speed 
H changes. This provides consistent coating throughout the press speed 



As the coater retraction mechanism is actuated, heavy duty self- 
locking acme screws eliminate the need for a locking device which 
would normally be used in ball screw mechanisms. This feature 
provides the greatest degree of safety and reliability for the end 
user. 

1. The coater uses a "two pan" arrangement. This consists of a dip 
pan where circulated coating is delivered to the rubber roll. 
There is a second "dry" drip pan position to catch spray and any 
foreign matter which could contaminate the coating solution. 
Both of these pans are removable by hand without the use of tools 
for clean-up purposes. 



range. 
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OXY-DRY HIGH SPEED BLANKET COATER 



OPERATION (continued) 

2, The coating material handling system consists of two pumps. 
The first is utilized to recirculate the coating solution 
and the second is a drain pump to ensure overflow free 
circulation. The drain pump can be operated independently 
to assist in clean-up operations. 

3. Construction - The design of this unit is consistent with 
Oxy-Dry's long service life philosopy. Construction is heavy 
duty with ease of serviceability. 



The Oxy-Dry Blanket Coater is interfaced into the press with a 
programmable controller. This allows adaptability to many different 

Cypress control systems and' ease of changing coater operating 

^'Sequences. 

^All electrical components are commercially available high quality 
-pitems. This provides maximum dependable and economical servicing. 



CONTROLS 
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B.C./ BLANKET CYL. 




' PRESS SPEED 
SHEETS PER HOUR 



COATER SPEED 
SHEETS PER HOUR 





POWER 
ON 




COATER ROLL 

orr-VASH-MAN-Airra 




RUBBER ROLL 
AUTO SPEED 




COATER ROLL 
AUTO ^P£ED 




POWER 
OFT 




IMPRESSION 
OUT-AUTO-IN 




BARREL 
EMPTY 




COATER ROLL 
MANUAL ZPZZD 




OXY-DRY HIGH SPEED 



BLANKET COATER 
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The 



Oxy-Dry 



S ystem 





TEMPERAIIUPE 
FILTERI . ^ CONjTROL 



Oxy-Dry Coater Facts 

^ Control of Coating: The Oxy-Dry Coater allows a wide 
range of coating thickness and infinite control with just a 
turn of a dial on the control panel. 

2 Simplicity of Operation: The Oxy-Dry Coater is 
designed to return to a pre-set position each time the 
coater is used, no costly makeready adjustment. 

3 Ease off Maintenance: The Oxy-Dry Coating System 
provides easy access to rollers and recirculating system. 
Makeready and Washup will take approximately 1 5 
minutes. 

4 Spot Coating: The Oxy-Dry Coater's unique micrometer 
adjustment allows spot coating by simply cutting 
packing under the blanket. 

Oxy-Dry Medium Wave 
Infrared Dryer 

The main advantages of the Oxy-Dry Infrared Dryer are: 

• Variable/Medium wave length radiation with high 
intensity output 

• Quick response 

• Significant energy savings 

• Simplicity of operation 

To achieve an optimum of infrared radiation high intensity 
output it is necessary to heat the substrate within the 
minimum distance of sheet travel. A quick response is also 
essential — in that an instantaneous heal up and cool down 
is required when the press comes on or off impression. The 
Oxy-Dry ' 'tubeless" dryer is most unique in these two 
features—high intensity output coupled with quick 
response 

Oxy-Dry Air Knife 

The Oxy-Dry Heated Air Knife was designed specifically to 
compliment the Oxy-Dry Blanket Coater. It wilt provide two 
"curtains" of air across the sheet (or web) at velocity up to 
4600 ft. per minute. The air is heated by a high efficiency 
electric heater which can provide temperatures from 
ambient to 200°F. 
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!S always 



en s 20 years 



DRIVE MODE 




The reasons are simple... Oahlgreo's single roll Coater: 

) Applies water base, U.V. and heat seal coatings for a broad range of 
coating applications — including blister packaging, labels, cartons and 
commercial printing, o Applies overall or exact pattern coatings, 
o Easy to operate — 5 minutes maximum makeready; 
10 minutes cleanup, o Strong durable construction. 
PH o Minimum maintenance due to fewer parts. 

oGravure roll hydraulically locks to blanket — eliminates 
^ Wp^-^ chattering and slinging, o Available for all popular 
K^^si^ sheet fed presses, o The most competitively priced 
on the market. 



For additional information contact: 



3305 MANOR WAV DALLAS, TEXAS 75235 214/357-4621 1-800/527-53D1 
TELEX: 163141 



W018919 



Product Data DAHLGREN BLANKET COATER 



SCHEMATIC 



PLEXIGLAS COVER 



COATING FEED 




BLADE HOLDER 



CATCH RAN 



COATING RETURN 



PRINTED & COATED SHEET - 



SCHEMATIC DESCRIPTION: 

Coating is accomplished with a single gravure roll in pressure contact with an 
offset press blanlcet. Coating on the blanket is then applied to the previously wet 
(or dry) printed sheet. Enroute to the delivery, the sheet is dried with Dahlgren 
heating lamps and forced air. 

A uniform quantity of coating Is continuously offered to the press. While the 
blade removes excess coating from the surface of the roll, engraved cells (voids) 
on the surface, carry a pre-selected precise volume of coating to the blanket. 
Coating removed from the cells by the blanket is replenished upon rotation to 
a flooded-nip at the blade/roll interface. (Coating not removed by the blanket is 
re-wetted at this nip,) Accumulation, starvation, roll run-out, streaks, etc., are 
non-existent. The roll is positively driven in both "On" and "Off" positions. 
Fresh coating is continuously circulated through the coater 



STANDARD FEATURES: 

• Rugged, unitized construction for bolt-on adaptation to press frames. 



• Horizontal actuation and quick-release retraction from press blanket 
to remote area of last press unit. 



APPLICATOR ROLL ASSEMBLY: 

• Heavy wall steel tubing. 

• Precision engraved surface (copper, nickel and chrome plated). 

• Statically and dynamically balanced. 

• Pre-selected volume carrying capacity meeting specific customer 
coat w^ght requirements. 



• Hydraulically dnven at press speed. 

• Mounted in heavy-duty, oversized, anti-friction bearings. 

> Accurately positioned and hydraulically locked against press mounted 
"ON" stops. 



OTHEK FEATURES: 

• Rugg^ blade holder 

• Adjustable pressure capability of blade to coater roll with "Max" 
pressure limiting stops. 

• Flexibfe, replaceable, "blue-steel", hardened and tempered 
doctor bfade. 

^* Fixed-ingle "wiping" design for doctor blade. 

• Coatir§" batch pan under blade holder and coating roll. 

• Hinged, clear plexigtas cover over blade holder assembly and coating 
roll. Slryes as bench when cleaning or changing blanket. 



CIRCULATION SYSTEM: 

• Feed and return, constant displacement pump. 

• Variade speed air-motor drive to pump. 

• PositiN^ drain and return of coating to drum. 



• Hydraulic power unit, pre-plumbed and tested with 20 gallon reservoir 
and 5 H.P. TEFC motor and fixed displacement pump. Flow-control 
valves for hydraulic motor and actuation cylinders. 

• Electrical probes sensing coating flow and level (at coater inlet and in 
catch pan). 

• Operator control station with enclosure and operator devices, with 
digital "FPM" readout. 

• "NEMA 12" power control cabinet with control circuit isolation 
transformer. 



• Quick-disconnects at coater head, catch pan and supply drum. 

• Quick-disconnects for customer furnished wash-up lines. 

• 3/4" t.D. flexible, vinyl tubing. 



OPTIONAL EQUIPMENT; 

• Custom designed coater retraction systems. 



• Custom designed coating circulation systems. 



ELECTRICAL/PNEUMATIC INPUT REQUIREMENTS: 

Standard: 230 VAC ± 10%, 3-phase, 60 Hz, 25 Amps (10 KVA) Load 



Optional: 460 VAC ± 5%, 3-phase. 60 Hz, 15 Amps (12 KVA) Load 
380 VAC ± 5%, 3-phase. 50 Hz, 15 Amps. (10 KVA) Load 



SHEET-FED PRESSES DESIGNED FOR: 



AURELM 
BOBST 

COLOR METAL 
CRABTREE 



HARRIS 

HEIDELBERG 

KOMORI 

M.A.N. 

MANN 



MARINONI 

MIEHLE 

MILLER 

MrrSUBISHI 

NEBIOLO 



O.M.C.S.A. 

PLANETA (ROYAL ZENfTH) 

SOLNA 

OTHERS 



WARRANTY SERVICE: 

• Installation and start-up supen/ision 

• 6 months gravure roll warranty 



• 90 day service warranty 

• 1 2 months — other parts warranty 



PATENTS PENDING 



DAHLGREN U.S.A., P.O. BOX 36305, DALLAS, TEXAS 75235 
TEL: (214) 630-3234, WATS: 600-527-5301, TLX: 163141 



W018920 




c 
c 

h 
a:} 
c 

ft: 



W018922 





r-H 




CO 


CI 




CO 


C] 












Cl 

1 


CO 








1 


1 


1 


( 


i 


1 


1 


1 






i 


1 


J 


i 


1 


I— 1 


L } 

I 


1 


1 


\ 


r T 

L J 

1 


CO 




CO 


CO 


CO 


CO 


CO 


CO 


CO 




CO 




c:) 


o 


o 


o 


CJ 


1 

CO 




1 

CJ 


I 

CJ 


I 

CJ 


1 

C3 


1 

CJ 


1 

CJ 


\ 

CJ 


1 

CJ 


1 


r." 


C 


c 


o 




J^l 


CM 


C] 


CM 


CI 


ca 


Cl 


CO 


CO 




CO 






o 




c 






o 


o 


O 


c 


c 


o 


o 


o 


o 


c 


6 




CM 
1 


CM 
1 


1 


oi' 
1 


CM 
t 


1 


C] 

I 


CM 


CM 


Cl 


Cl 


CM 


Cl 


CM 


Cl 


CO 




Q 


Q 


Q 


Q 






a 


1 

Q 


1 

Q 


1 


1 

Q 


1 


1 

Q 


Q 




1 



CO 

O 



— ' 



o 
p. 



1 


CJ 

1 


CJ 

1 


CJ 

1 


1 


CO 

1 


CJ 

\ 


rH 




r-l 




rH 


CI 






rH 


CJ 

1 


Cl 


ca 
1 


CJ 


CJ 
1 


CM 
1 


CJ 

I 


1 

CM 
1 


\ 

CM 
1 


1 

CJ 


\ 

CM 


1 

CM 


1 

CM 


Cl 


I 

CJ 


1 

CM 


o 


o 


o 


o 


CM 


CJ 


CJ 


Cl 


CM 


1 

CJ 


1 

CJ 


CJ 


1 

CJ 


1 

CM 


t 

CJ 


1 

O 


o 


o 


o 


o 


CM 


CJ 


CM 


CJ 


CJ 


CM 


CM 


CO 


CO 


CO 


CO 




o 


o 


o 


o 


O 


o 


o 


o 


o 


O 


O 


o 


o 


o 


o 


o 


CM 
1 


CM 
1 


CM 
1 


CM 
\ 


CJ 

. I 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CJ 


CM 


CM 


Q 


Q 


Q 


Q 




Q 


1 

Q 


1 


1 

Q 


1 

Q 


I 

Q 


1 


1 

Q 


1 

Q 


1 

Q 


1 

Q 



CO 



o 


rH 
1 


CJ 

1 


CM 
1 


CM 
1 


\ 


CO 

1 


Cl 


rH 


rH 


rH 


rH 


rH 


CM 


CO 




rH 




rH 


.-1 


rH 


rH 


rH 


rH 


1 

rH 


1 

rH 


1 

rH 


1 

rH 


1 

rH 


\ 

rH 


1 

rH 


1 

rH 


I 

rH 


1 

rH 


< 


1 


I 


1 


i 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


O 


O 


o 


o 


o 


CJ 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CJ 


o 




O 


o 


o 


o 


C<1 


CM 


CM 


Cvl 


CM 


CM 


CJ 


CO 


CO 


CO 


CO 






o 


o 


o 


o 


o 


O 


O 


O 


O 


O 


O 


o 


o 


o 


o 


o 




CM 
1 


CJ 


CM 
1 


CJ 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 


CM 




Q 


1 

Q 


Q 


Q 


1 

Q 


I 

Q 


\ 

Q 


! 

Q 


1 

Q 


1 

Q 


1 

Q 


1 

Q 


I 

Q 


1 

o 


1 

Q 


1 

Q 



C^J 


CO 




o 


CM 


to 


00 


rH 




CO 




rH 


CO 


in 






o 


o 


o 


o 


rH 


rH 


rH 


CM 


CM 


CM 


CJ 


CO 


CO 


CO 


CO 


CO 


o 


o 


o 


o 


O 


o 


o 


O 


O 


O 


o 


O 


o 


o 


O 


o 


CJ 


CJ 


CM 


CM 


CJ 


CM 


CM 


CM 


CJ 


CM 


CM 


CJ 


CM 


CM 


CM 


CM 


1 


1 

<J1 


\ 

< 


1 

< 


1 

< 


1 

< 


1 

<: 


< 


1 

< 


1 

< 


1 

< 


< 


1 

< 


1 

< 


1 

< 


1 

< 



C/J 






C/l 


(/: 


w 


CO 




w 




w 












a; 


















a; 




o 


o 


o 


o 


o 




>^ 




>< 


>• 








>• 


>< 




12; 












• 




W018924 




W018925 




. 0--- 

* t 



W018926 



/ 



1/ 




































p 


















— 


'" ^ 


o 






CI 






1 


t 


1 




















C 


c 












•\ 






< 








Q 






Q 




c 


5 


C 










< 








cr; 









CO 
CO 



r-^ 

S S cj 



-J J ^ 
w u 

Q Q Q 



e- H H 



O lO 

lo m CO 



i 



W018928 




W018929 




mi8930 




W018931 




W018932 



o 

m 
c 
I- 





Blanket 


Product Data Bulletin 





FOR: 

The coater is designed for retrofit on 
new or existing offset sheet-fed presses and 
nr^ay be used for tx)th in-line (wet-trap) 
as well as off-line (dry trap) 
applications. 

The Blanket Coating unit is used in 
conjunction with the last printing sta- 
tion of the offset press to apply pro- 
tective, high gloss and blister seal 
coatings over wet or dry surfaces, 
with optimum efficiency. 
Coatings are delivered to the offset blanket 
directly from a gravure cylinder in precisely controlled 
amounts and then transferred to the substrate 
with C^igh level of uniformity and consistency 




DOMESTIC AND FOREIGN 
PATENTS ISSUED AND PENDING 



VariQus types of coatings can be used inter- 
char^eably with the coater including aqueous 
and liiV. curables. Substrates of varying nature 
such'jas paperboard and plastics may also be 

usedP' 

The ^re Coating System consists of the coater, 
coatii^g supply and circulating system, plus a 
dryir^i system. (See separate data sheets for 
dryerts^ 



BLADE HOLDER 
ASSEMBLY 




CATCH PAN 




SCHEMATIC DESCRIPTION: 

Coating is accomplished with a single gravure roll in pressure contact with an offset 
press blanket. Coating on the blanket is then apptled to the previously wet (or dry) 
printed sheet. Enroute to the delivery, the sheet is dried with Dahlgren heating lamps 
and forced air. 

A uniform quantity of coating Is continuously offered to the press. While the blade 
removes excess coating from the surface of the roW, engraved cells (voids) on 
the surface, carry a pre-seiected precise volume of coating to the blanket Coating 
removed from the cells by the blanket are replenished upon rotation to a 
flooded-nip at the Wade/roll interface. Coating not removed tyy the blanket is re-wetted 
at this nip. Accumulation, starvation, roll runK)ut streaks, etc., are non-existent 
The roll is positively driven in both "On" and "Off" positions. Fresh coating is 
continuously circulated through the coater. Coat weight may be varied by varying 
the speed of the anilox roll. 
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STANDARD FEATURES 



• Rugged, unitized construction for bolt-on adaptation to press frames. Horizontal actuation and retraction from 
press blanket. 

APPLICATOR ROLL ASSEMBLY: 

Precision engraved surface (copper, nickel and chrome plated). 
Statically and dynamically balanced. 

Pre-selected volume carrying capacity meeting specific customer coat weight requirements. 
Hydraulically driven at press speed for spot-coating, or, at varying speeds for overall coating. 
Mounted in heavy-duty, oversized, anti-friction bearings. 

Accurately positioned and positively forced (locked) against press mounted "ON" stops. Automatic on-off w/press impression circuit 

DOCTOR BLADE HOLDER ASSEMBLY: 

Cast iron holder. 

Adjustable pressure capability of blade to coater roll with "Max" pressure limiting stops. 
Rexible. replaceable, "blue-steel", hardened and tempered doctor blade; ground doctor surface. 
Fixed-angle "wiping" design for doctor blade. 

• Coating catch pan under blade holder and coating roll. 

• Electrical probes sensing coating flow and level at coater inlet and in catch pan. 

• Hinged, aluminum tread plate over blade holder assembly and coating roll. Serves as t>ench when cleaning or changing blanket. 

• Hydraulic power unit, pre-plumbed and tested with 20 gallon reservoir and 5 H.P., TEFC motor and fixed displacement pump. 
Row-control valves for hydraulic motor and actuation cylinders at coater unit. 

• Unit control station with oil-tight enclosure and operator devices. 

• "NEMA 1 2" power control cabinet with control circuit isolation transformer. 

CIRCULATION SYSTEM: 

Feed and return, constant displacement pumps. 

Variable air drive to pumps. 

Positive drain and return of coating to drum. 

Q5i$k-disconnects at coater head, catch pan and supply drum. 

Qirfck-disconnects for customer furnished wash-up lines. 

%n.D. flexible, vinyl tubing. 



B^EFITS: 



• S^em performance (coater + dryer) guarantees. 

• Operational simplicity, low maintenance, long life, safe. 
- Short make-ready and clean-up. 

• R^dy access to press blanket when coater is not in use. 

• Agplies precise, consistent quantity of coating; repeatable. 

• Coating is smooth, uniform and has high rub resistance and gloss. 

• EOmination of spray powder and associated problems. 

• P&itive "ON", no bounce in cylinder gap (streak-free). 

OPTIONAL EQUIPMENT: 



• Ciistom designed coater retraction systems/ patented • Viscosity monitor and control 

• dustom designed coating circulation systems • Ratio speed meter modification 

ELECTRICAL/PNEUMATIC INPUT REQUIREMENTS: 

23d^VAC ± 10%. 3 PHASE, 50/60 HZ ± 2 HZ (25 amps:10 KVA) 460 VAC ± 10%, 3 PHASE. 60 HZ ± 2 HZ (15 amps:12 KVA) 
400 VAC + 5%. 3 PHASE, 50 HZ ± 2 HZ (15 amps:10 KVA) 85-100 PSI Air Pressure; 120 PSI, max. 



SHEET-FED PRESSES DESIGNED FOR: 



Auretia Harris Maiinoni O.M.C.SA 

Bobst Heidelberg Miehle Planeta (Royal Zenith) 

Color Metal Komori Milter Solna 

Crabtree MAN. Mitsubishi Miehle/Roland (l/C) 

Halm Mann Nebtolo 

WARRANTY SERVICE: 

Installation and start-up supervision • 90 day service warranty • 6 months gravure roll warranty • 12 months- 
other parts warranty 



Dahlgren USA, Inc. 

P.O. Box 115140 
Carrollton. Tx 75011-5140 
tel: (214) 245-0035 • wats; 800/527-5301 • fax: (214) 245-0768 
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What would you say if we told you 
you could get 5 impressions 





It sounds incredible. And it should! 
Until now, no one has been able to 
print and coat in a single pass, 
without giving up a station. That is, 
until Dahlgren introduced its new 
LithoPlus Coating System, designed 
s^ifically for the Heidelberg 
Sg^edmaster press, 

=ln simplest terms, the Dahlgren 
OthoPlus Coating System is an add- 
oh blanket cylinder that fits onto the 
14s^ printing station of your Speed- 
master press. With it, you can print 
and coat in-line, for overall or spot 
-^dverage, using U.V., aqueous or var- 

mh coatings. Your customers get 
added gloss and scuff resistance. 
Your pressroom dramatically reduces 
j^ray powder usage and turnaround 
time. You save press time, floor 
^ace and money. 
; :What*s more, you can bill the pre- 
Mum price coating jobs demand, 
while completing the work in a sin- 
gle pass for better quality. Savings. 
Quality. Profits. Why hasn't anyone 
thought of this before? 

How the patented 
Dahlgren LithoPlus Coating 
System works. 

The Dahlgren LithoPlus Coating Sys- 
tem was engineered to function as 
an addition to your Heidelberg 
Speedmaster press. It is soUd, well- 
designed and compatible with any 
40", 28" or CD model. And once it's in 
place, it never needs to be removed. 
Just retract the unit when you're not 
using it, move it back when you're 
ready to coat. Clean-up and set-up 
take orUy a few minutes. 

The coater is held in place using a 
combination of electromagnets and 
hydraulics, against positive, adjust- 
J^le stops, that prevent chattering 
and bouncing. The unit's safe, alumi- 
num add-on cylinder is geared di- 
rectly to your press, with electrical 
interlocks to assure proper align- 
ment. When the press and system 



are turned on, gears drive the coater 
in syrichronization with your press, 
allowing you to run at full production 
speeds. Coating and drying occur 
after the last color application, and 
coat weight can be varied as desired. 

Custom-engineered installation by 
trained Dahlgren technicians is in- 
cluded in your LithoPlus Coating 
System purchase. We ensure that 
your installation meets the precise 
tolerances of your press. We'll train 
your people to use the system ac- 
cording to your specifications. And 



slinging, streaking, ridging or unnec- 
essary orange peeling. When you run 
a Dahlgren, you get total control. 

Schematic Description: 

Coating is accompUshed with a sin- 
gle engraved roll in pressure contact 
with an add-on coating blanket 
cylinder. Coating on the coating cyl- 
inder is then applied to the previ- 
ously wet (or dry) printed sheet. En- 
route to the delivery, the sheet is 
dried with a Dahlgren drying system 
and forced air. 

A uniform quantity of coating is 
continuously offered to the coating 
cylinder and sheet. While the blade 
removes excess coating from the sur- 
face of the roll, engraved cells (voids) 
on the surface, carry a pre-selected, 
precise volume of coating to the coat- 
ing cylinder blanket. Coating re- 
moved from the cells by the coating 
blanket are replenished upon rota- 
tion to a flooded-nip at the blade/roll 
interface. Coating not removed by 
the blanket is re-wetted at this nip. 
Accumulation, starvation, roll run- 
out, and streaks, are non-existent. 
The coating roll is positively driven 
in both *'on" and "off positions and 
can be varied as required. Fresh 
coating is continuously circulated 
through the coater. 



Domestic and Foreign Patents 
B Issued and Pending 




A. COATING MODULE 



6. PRESS 



1. COATING CYL. 

2. ANiLOX ROLL 

3. BLADE 

4. COATING 
(AOUEOUS-UV) 



5. COATING 
CATCH PAN 

6. COATING 
CIRCULATION SYS. 

7. RETRACTION SYS. 



8. CONTROL STA. 
& VARIABLE 
SPEED DRIVE 



9. SHEET 

JO. IMPRESSION CYL. 

n BLANKET CYL. 

12. SHEET 

TRANSFER SYS. 



like all Dahlgren products, the 
LithoPlus Coating System is guaran- 
teed or your money back, 

Dahlgren coalers deliver 
consistent quality, 
sheet after sheet at 

your production speeds. 

Whether you're rurming paper, board 
or virtually any other substrate, your 
Dahlgren coater wiU provide uniform 
coating over your entire run. No 



See for yourself. 
Call Dahlgren today! 

As a Heidelberg Speedmaster owner 
you can't afford not to investigate 
the benefits of Dahlgren's new 
LithoPlus Coating System. It saves 
time. It improves the quality of your o 
work. It can make you money. ^ 
For information, contact Dahlgren ^ 
toll-free at 1-800-527-5301 ext. 128 S 
today. Seeing is believing. The o 
LithoPlus Coating System is here ! 



Dahlgren LithoPlus Coating System 

Benefits: 

• System performance (coater -i- dryer) guaranteed to your specification. 
Operational simplicity, low maintenance, long life, safe. 

' Short make-ready and clean-up. 

» Ready access to press when coater is not in use. 

• Applies precise, consistent quantity of coating; repeatabie. 

• Coating is smooth and uniform, 

• Reduction of spray powder and associated problems. 

• Positive "on" no bounce in cylinder gap (streak-free). 

System integration: 

• Rugged, unitized construction for bolt-on adaptation to press frames. 
Hydraulic actuation to and retraction from the press impression cylinder. 

Coating Cyiinder Assembly: 

• Synchronized drive from press, 

• Electro/magnetic start up safety provisions. 

• Durable construction. 

• Adaptable for blankets or photopolymer plate. 

• Provision for plate registration. 

Appiicator Roller Assembly: 

• Precision engraved surface (copper, nickel and chrome plated), 

• Statically and dynamically balanced 

• Pre-selected maximum volume carrying capacity meeting specific cus- 
tomer coat weight requirements. 

•^lydraulically driven at press speed for spot coating or variable speeds for 
Varying overall coat weights. 

•Mounted in heavy-duty, oversized, anti-friction bearings. 
•^Accurately positioned and actuated against adjustable "on" stops to 
jcpating cylinder. 

Doctor Blade Holder Assembly: 

• Adjustable pressure capability of blade to coater roll with *'Max" pressure 
-limiting stops. 

-iPexible, replaceable, "blue-steel," hardened, tempered and ground doc- 
Itor blade, 

•Tixed-angle "wiping" design for doctor blade. 

Circulation System: 

•Jeed and return, constant displacement pumps. 
•^Variable speed air-motor drive to each pump. 

• ^Positive drain and return of coating to drum. 
•'Quick-disconnects at coater head, catch pan and supply drum. 

• %uick-disconnects for customer furnished wash-up lines. 
^fH' LD. flexible, vinyl tubing. 

• Liquid level high/low controls. 

Other Features: 

• Coating catch pan under blade holder and coating roll. 

• Electrical detectors sense coating flow and level at coater inlet and in 
catch pan. 

• Hinged, clear plexiglas cover over blade holder assembly and coating roll. 

• Hydraulic power unit, pre-plumbed and tested with 20 gallon reservoir 
and 5 H.P., TEFC motor and fixed displacement pump. Flow-control 
valves for hydraulic motor and actuation cylinders at coater unit, 

• Unit control station with oil-tight enclosure and operator devices. 

• ''NEMA 12" power control cabinet with control circuit isolation transformer. 

Optional Equipment: 

• Custom designed coating circulation systems. 

Electrical/Pneumatic Input Requirements: 

• 460 +/- 10% volts AC 30, 60 Hz, 15 amp (12 KVA) Load. 

• 230 -f-/- 10% volts AC, 30. 50-60 +/- Hz, 25 amps (10 KVA) Load. 

• 85-100 PSI Air Pressure; 120 PSI, max. 

Warranty Service: 

« Installation and start-up supervision. 

• 90-day service warranty. 

• 6 months anilox roil warranty. 

• 12 months all other parts warranty. 




Printed four colors plus coating in 
one pass on a four color Heidelberg 
Speedmaster equipped with a 
LithoPlus Coater and Dalilgren 
Dampeners using Sinclair and Val- 
entine inks and Algan coating. 
CyreF' photo polymer plate fur- 
nished by DuPonL 



(214) 245-0035 

P.O. Box 115140 Carrollton, TX 75011 
Call ToU-Free 1-800-527-5301 ext. 128 



One roil outshines them all. 



Printed J n Canada 1990 
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What would you say if we told you 
you could get 5 impressions 





It sounds incredible. And it should! 
Until now, no one has been able to 
print and coat in a single pass, 
without giving up a station. That is» 
until DaWgren introduced its new 
LithoPlus Coating System, designed 
sp^ifically for the Heidelberg 
Spl^Bdmaster press. 

in simplest terms, the Dahlgren 
UytloPlus Coating System is an add- 
oiiJDlanket cylinder that fits onto the 
last printing station of your Speed- 
mkster press. With it, you can print 
aM coat in-line, for overall or spot 
'^overage, using U.V,, aqueous or var- 

il6 coatings. Your customers get 
add^d gloss and scuff resistance. 
YQur pressroom dramatically reduces 
spray powder usage and turnaround 
ti&e. You save press time, floor 
spKce and money. 

iWhat's more, you can bill the pre- 
mium price coating jobs demand, 
while completing the work in a sin- 
g£ pass for better quality. Savings. 
Quality. Profits. Why hasn't anyone 
thought of this before? 

How the patented 
Dahlgren LithoPlus Coating 
System works. 

The Dahlgren LithoPlus Coating Sys- 
tem was engineered to function as 
an addition to your Heidelberg 
Speedmaster press. It is solid, well- 
designed and compatible with any 
40", 28" or CD model. And once it's in 
place, it never needs to be removed. 
Just retract the unit when you're not 
using it, move it back when you're 
ready to coat. Clean-up and set-up 
take only a few minutes. 

The coater is held in place using a 
combination of electromagnets and 
'hydraulics, against positive, adjust- 
able stops, that prevent chattering 
and bouncing. The unit's safe, alumi- 
num add-on cylinder is geared di- 
rectly to your press, with electrical 
interlocks to assure proper align- 
ment. When the press and system 



are turned on. gears drive the coater 
in synchronization with your press, 
allowing you to run at full production 
speeds. Coating and drying occur 
after the last color application, and 
coat weight can be varied as desired. 

Custom-engineered instaUation by 
trained Dahlgren technicians is in- 
cluded in your LithoPlus Coating 
System purchase. We ensure that 
your installation meets the precise 
tolerances of your press. We'll train 
your people to use the system ac- 
cording to your specifications. And 



slinging, streaking, ridging or unnec- 
essary orange peeling. When you run 
a Dahlgren, you get total control. 

Schematic Description: 

Coating is accomplished with a sin- 
gle engraved roll in pressure contact 
with an add-on coating blanket 
cylinder. Coating on the coating cyl- 
inder is then applied to the previ- 
ously wet (or dry) printed sheet. En- 
route to the delivery, the sheet is 
dried with a Dahlgren drying system 
and forced air. 

A uniform quantity of coating is 
continuously offered to the coating 
cylinder and sheet. While the blade 
removes excess coating from the sur- 
face of the roll, engraved ceUs (voids) 
on the surface, carry a pre-selected, 
precise volume of coating to the coat- 
ing cylinder blanket. Coating re- 
moved from the cells by the coating 
blanket are replenished upon rota- 
tion to a flooded-nip at the blade/roll 
interface. Coating not removed by 
the blanket is re-wetted at this nip. 
Accumulation, starvation, roll run- 
out, and streaks, are non-existent. 
The coating roll is positively driven 
in both "on" and "off positions and 
can be varied as required. Fresh 
coating is continuously circulated 
through the coater. 



Domestic and Foreign Patents 
B Issued and Pending 




A. COATING MOmUJE 



B. PRESS 



1 COATING CYL. 

2. ANILOXROLL 

3. BLADE 

4 COATING 
(AQUEOUS-tfV) 



5. COATING 
CATCH PAN 

6. COATING 
CIRCULATION SYS. 

7 RETRACTION SYS. 



8. CONTROL STA 
& VARL!VBLE 
SPEED DRIVE 



9. SHEET 

10. IMPRESSION CYL. 

11. BLANKET CYL 

12. SHEET 
TRANSFER SYS. 



like all Dahlgren products, the 
LithoPlus Coating System is guaran- 
teed or your money back. 

Dahlgren coaters deliver 
consistent quality, 
sheet after sheet at 

your production speeds. 

Whether you're nmning paper, board 
or virtually any other substrate, your 
Dahlgren coater will provide uniform 
coating over your entire run. No 



See for yourself. 
Call Dahlgren today! 

As a Heidelberg Speedmaster owner 
you can't afford not to investigate 
the benefits of Dahlgren's new 
LithoPlus Coating System. It saves 
time. It improves the quality of your un 
work. It can make you money. ^ 

For information, contact Dahlgren 
toll-free at 1-800-527-5301 ext. 128 
today. Seeing is believing. The g 
LithoPlus Coating System is here! 



en 
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Dahlgren LithoPlus^Coating System 

Benefits: 

• System performance (coater + dryer) guaranteed to your specification. 
Operational simplicity, low maintenance, long life, safe. 

Short make-ready and clean-up. 

• Ready access to press when coater is not in use. 

• Applies precise, consistent quantity of coating; repeatable. 

• Coating is smooth and uniform. 

» Reduction of spray powder and associated problems. 

• Positive "on" no bounce in cylinder gap (streak-free). 

System Integration: 

• Rugged, unitized construction for bolt-on adaptation to press frames. 
Hydraulic actuation to and retraction from the press impression cylinder. 

Coating Cylinder Assembly: 

• Synchronized drive from press. 

• Electro/magnetic start up safety provisions, 

• Durable construction. 

• Adaptable for blankets or photopolymer plate. 

• Provision for plate registration. 

Applicator Roller Assembly: 

• Precision engraved surface (copper, nickel and chrome plated). 

• Statically and dynamically balanced 

• Pre-selected maximum volume carrying capacity meeting specific cus- 
tQmer coat weight requirements. 

• Hydraulically driven at press speed for spot coating or variable speeds for 
Mirying overall coat weights. 

« Mounted in heavy-duty, oversized, anti-friction bearings. 
« iffccurately positioned and actuated against adjustable "on" stops to 
doating cylinder. 

^ Doctor Blade Holder Assembly: 

• Adjustable pressure capability of blade to coater roll with "Max" pressure 
limiting stops. 

liaxible, replaceable, "blue-steel," hardened, tempered and ground doc- 
t&V blade. 

^ I^xed-angle "wipmg" design for doctor blade. 

\i Circulation System: 

• F^ed and return, constant displacement pumps, 
» Variable speed air-motor drive to each pump. 

• Positive drain and return of coating to drum. 

- Quick-disconnects at coater head, catch pan and supply drum. 
' Qiiick-disconnects for customer furnished wash-up lines. 

• Hr^". LD. flexible, vinyl tubing. 

• Liquid level high/low controls. 

Other Features: 

• Coating catch pan under blade holder and coating roll. 

- Electrical detectors sense coating flow and level at coater inlet and in 
catch pan. 

- Hmged, clear plexiglas cover over blade holder assembly and coating roll. 

• Hydraulic power unit, pre-plumbed and tested with 20 gallon reservoir 
and 5 H.P., TEFC motor and fixed displacement pump. Flow-control 
valves for hydraulic motor and actuation cylinders at coater unit. 

" Unit control station with oil-tight enclosure and operator devices. 

- "NEMA 12" power control cabinet with control circuit isolation transformer. 

Optional Equipment: 

• Custom designed coating circulation systems. 

Electrical/Pneumatic Input Requirements: 

^ 460 +/- 10% volts AC 30. 60 Hz, 15 amp (12 KVA) Load. 

• 230 )-/- 10% volts AC, 30, 50^60 +/- Hz, 25 amps (10 KVA) Load. 

- 85-100 PSI Air Pressure; 120 PSI, max. 

Warranty Service: 

" Installation and start-up supervision. 

• 90-day service warranty. 

• 6 months anilox roll warranty. 

• 12 months all other parts warranty. 




Printed four colors plus coating in 
one pass on a four color Heidelberg 
Speedmaster equipped with a 
LithoPlus Coater and Dahlgren 
Dampeners using Sinclair and Val- 
entine inks and Algan coating. 



(214)245-0035 

P.O. Box 115140 Carrollton, TX 75011 
Call Toll-Free 1-800-527-5301 ext. 128 



One roll outshines them all 



Printed in Canada 1990 
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Key Benefits of 
the Delta Print 
Quality System 

■ Hickey-free printing 

■ improved print fidelity 

■ Denser, more consistent solids 

■ Sharper images and cleaner 
reverses 

• Reduced ghosting 

■ Easy adjustment for faster make- 
readies 

■ Increased operator safety 

• Instantaneous control of ink- 
water balance 

■ Lower ink usage, reduced 
downtime, and less waste 

■ Faster color response 

• Maintains the design integrity of 
press ink train 



^ ^^^^^^^^ 
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Delta In-line Coater/Dampener 



The Detta In-line Coater/Dampener applies a continuous, uni- 
form, metered film of aqueous or UV. coating directly to the 
plate cylinder. Positive roller settings ensure precise control of 
coating transfer. Coat weights can be varied by turning the 
potentiometer speed control. 

Quick changeover to printing is handled easily. In this mode, 
the unit furKtions as Epic's well-known Delta Print Quality 
System, which combines continuous dampening with the 
patented differential "Delta Effect" to eliminate hickeys. 

For overall coating, a standard offeet plate can be used 
to transfer the coating via the offset blanket to the sheet. 
Spot coating can be achieved by mounting a relief plate on 
the plate cylinder. The spot coating image can then be pre- 
cisely registered by plate cylinder movements, as easily as a 
printed image. 

Specifications include: 

Resilient covered form and metering rollers 
Motor driven transfer and metering rolls 
Electronic interlink with all press sequences 
Gear driven form roWer 
Solid state drive 
Pneumatic actuation 
Refrigerated circulators 
Positive displacement coating pump 
Pneumatically operated oscillating bridge roller 



Epic Delta In-Line Coater/Dampeners 
are in use on virtually all types of 
sheetfed offset presses. 



Delta Coater Dampener 
In Printing Mode 




View Looking Inside OS 



Delta Coater Dampener 
In Coating Mode 




View Lx)Oking Inside OS 



Call 1-817-640-3037 



Epic Products International Corporation 

2801 E. Randol Mill Road • Arlmgtoa Texas 7601 1 • Phone (817J 640-3037 • Fax (817) 633-3085 

Specifications are subject to change without notice 
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DeUa Coater/Dampener 

Versatility: it's a key factor when you are considering 
irvline coating technology. 

You require precision equipment that provides 
consistent quality. 

You need to be able to change over to printing 
with ease. 

You demand a proven yet cost-effective 
system . . . from a manufacturer with a reputation 
of quality performance. You can rely on Epic. 



Guaranteed High Quality 
Performance — 
with Epic technology^^}^^^,^^^^ 

Epic's Delta In-Line Coater/Dampener has.a^iiG-^ : ;^ "^^^ 

gg^Hcation; "^^^^^^ 




cessful industry track recordj 
aqueous or U.V. coating; 
Superb, reliable perfori 
Coatings are laid with 
to provide flawless qu 
Delta In-Line Coater/D. 
ing press dampening 
easy changeovers betwi 
does not require the addii 
mechanism. 

Benefits of the Defelr^LiiT^ 



include; 



Smoother finish^and higher gloss- 
press-vamishj' 



Blanket Coater 

The Epic In-Line Blanket Coater 
applies a continuous, uniform. 



metered film of aqueous or U. V. 
coating directly to the blanket 
cylinder. This allows the coating to 
be transferred directly to the sheet 
In a smooth, uniform film, either 
spot or overall. 

When used with a suitable curing 
system (also available from Epic), 
the coating dries before the sheet 
reaches the delivery, thereby 
allowing faster handling of jobs. 

The proven three roll design does 
not require roll changes for various 
coating weights or varnishes. Partial 




or full retraction can be provided 

depending on accessibility 
requirements. 

Specifications include: 

■ Three roll design allowing application of varying coat weights 

■ Independent variable speed drives 

■ Single panel control station for operation of all coating functions 

■ Stainless steel coating pan 

■ Positive displacement coating pump 

■ PLC Logic control for integration with press controls 

■ Brushiess AC motors with inverter drives, designed to follow 
press speed 

The Epic Retractable Blanket Coater can be 
installed on virtually any type of high pile 
sheetfed offset press. 

Call 1-817-640-3037 

^018955 
Epic Products International Corporation 

2801 E, Randol Mill Road • Arlington, Texas 7601 1 • Phone (817) 640-3037 • Fax (817) 633-3085 

Specifications are subject to cliangc without notice. 




p^-^^ ff^^ y(fe;depend on the newer tecf> "V 

Tnolbgy 'tO'prbduc^^^ results your customers expect?\And What about flexibility? ■ 
VV £piG hasthe'ahsyyer 



?J?el|a^ni^ f 1^ and 
a SMperior End Product 

•;vvith 

Blanket Coateh 

Epic's Ib-Line Blanket Coaier applies coatings in-line 
' -with aniform}preeision; providing a* level of quality 

• that can be^repeated with^onsistency. Engineered 
forreliabllity; 'the s>^tem",is imdustry-proven in' press- 
es around the world: Plus, the proven three-roll 

* design pefrnits the iFlexibility.to apply various coat 
weights without the need fonroll changes. 

The Epic In-Line Blanket Coater provides: 

■ Smoother .finishes and highei\ glosses than that 
obtained with conventional V5(rnishes 

■ Superior scuff resistance 

, " Increased productivity due to thi^ elimination of 
secondary operations 

■ Faster make-readies 



' Faster handling of jobs, since the ( 
before reaching the delivery 



tings dry 



• Quick changeover from coating to printing 
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General Information 

• Ink-Water balance achieved quickly with absolute dampener 
control. 

■ Special Delta Dnve Systems. 

~ Splined, thru hardened steel Delta drrve shafts 
- Case hardened, splined steel, helical gearing, 

■ Transfer and metering roller drrve gears are case hardened helical 
gears. 

■ Pneumaiically operated oscillating bridge roller. 

- The bridge roller can be made to oscillate or the bridge 
roller can be silent. 

- The bridge roller pneumatic system can be run integrat- 
ed or non-integrated with the push of a button, 

- Safety systems are standard 

- Safely guards with switches that deactivate unit and 
press wfTen the guard is raised 

- Nip guards in the inturning nips where cleaning of 
rollers is required. 

- Safely liquid level systems that turn unit off if the liquid 
level drops below specified levels 

■ The Delta System prints drier, reducing emulsification in the inker 




Commerciaf Sheetfed 



#IFR; Number one ink form roller ■ WFR: Water Form Rotler ■ 
TR: Transfer (Chrome) roller ■ MR: Metering (Pan) Roller ■ OBR: 
Oscfllating Bridge Roller ■ L: Liquid Pan ■ DM: Drive Motor 



Information on Web 
Dampeners 

All the general items listed above plus these additional items 

■ The option of automatic lubrication system or integrating the 
dampener into tlie ejtisting press automatic lubrication system 

• Mirror finished chrome rollers to minimize ink feed tDack 

■ Each end of the oscillating bridge roller is covered with a rubber 
boot to keep contaminates out 

• Large capacity spherical roller bearings are designed into 
each unit 

■ Brushless AC motors with inverter drives, 

• PLC Logic allows for 

- Plate pre-wet 

- Speed following with individually trimmed units 
" Auto impression 

• Plate following, Allows the water form to cock with the plate 

without having to readjust rollers 

■ The Delta System prints drier, reducing registration problems 
caused from paper stretch, 

■ Resilient rollers are covered with high temperature nitrile 



Epic can install the Delta Print Quality System as 
a standard on new presses or as a retrofit. 




Web Perfector 

#IFR: Number one ink form roller ■ WFR: Water Form Roller ■ 
TR: Transfer (Chrome) roller ■ MR: Metering (Pan) Roller • 
OBR: Oscillating Bridge Roller « L: Liquid Pan ■ DM; Dampener 
Drive Motor 



Call 1-817-640-3037 
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2801 E. Randol Mill Road • Arlington, 



Epic Products Jnternationa! Corporation 

Texas 7601 1 • Phone (81 7| &40-3037 • Fax (817) 633-3085 

Specifications are subject to change without notice 




Commercial and 
Folding Carton Printing ^ 

Today's commercial and folding carton printers face greater challenges than .ever - 
before, from using recycled materials to meeting zero defects. Every brochure . . } , 
every package . . . every printed carton must present a lasting, linpressipn of quality 
while winning environmental approvals, to address the varied, pft^h conflicting 
demands of the day, these printers need highly creative solutions and tools.- . ' 

Epic can help you print superior materials while reducing.press clown tirne, mini-, * 
mizing waste, and saving hours of product inspection...' ^: ' . ' . V ' 



Giving You the Technology 
to Achieve Zero Defects 
vvith the Delta Print 
Quality System 

Epic's Delta Print Quality System, featuring patented 
Delta technology, allows sheetfed and web 
printers to; ^ " ' * 

■ Guarantee hickey-free printing — with no lost 
press time 

■ Reduce ghosting and streaking 

■ Print sharper images and cleaner reverses 

Gain precise control over ink-water balance — 
delivering denser, more consistent solids and 
truer colors 



'•^iice our Delta imt'allationj 
'•'we've gained almost ioiahilimuM. 
'nation of hickeys on gun six- 
press, and ouroverqlt qualify is> 
better than ever,; Gii^omler ser^.^ 
vice has improved, to^since 
checks go sinqpthh^There'^^^^^ 
question that 'thj/intmtn^ 
worthwhile. ' 



t/ customers e^cted 
(printing to have 
Sections. We were allowed 
Whdve a certain number of 
^hickeys. but we still had to print 
overruns. It was necessar}' to 
visually inspect ever)} sheet in 
the entire job and sort out the 
bad ones. Now that we're 
running Delta, we've eliminated 
the hicke}' problem altogether. " 

Ro}fPeterson, 
MarkeHng VP 
Royal Paperbox 
MomebeUoyCA 




Reduce waste by 
decreasing the stops 
and starts normally 



- '^4^^^i'M-if~:^'ik ^^^iilRandql' Mill' RoaJ • Ariihdton, 



100%, No-Risk 
Money Back Guarantee 

If Epic Delta doesn't remove at least 98% of all 
plate<aused hickeys... we'll buy it back! 



W018958 



Epic Products International Corporation 
Texas 7601 1 • Phone (81 7J 640-3037 • Fax (817) 633-3085 
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Lasting Support 



Aft:er every insiaHarion, Epic offers 
continuing support. Updating 
conriguratlons to changing needs, 
keeping customers current on new 
accessories, perforiniing repairs, 
providing modifications, and training 
are all part of the Epic pacl<age. From 
helping our customers create fasting 
impressions to providing lasting 
seivlce, we are clectlcatecl to keeping 
our customers' press lines operating 
at productive, high quality levels. 
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SUPER BLUE 



ANDKnjffecomR 



NCMSiTOMOST 
CUSTOMERS HIGH 
GLOSSMEJm 
HIGHQUAUTY 



ft 15 now possible to dnnnalltally 
liurease gloss levels of 
pnnted dwets 




Winner 



InterTech Award 



Among print buyers and consumers alike, 
"gloss" and "leer* are sirongly associated with 
quality. Through our systems, printei-s can 
profilably achieve superl) finish-quality and high- 
impact appearance at low cost. 

Our Plate/Blanl(ct Coater (FBC) maxi- 
mizes your coating flexibility, giving you more 
precise control and broader capabililics than ever 
before. Offering full-coverage gloss or matte 
coatings as well as spot coatings of impeccable 
register and quality, the PBC smoothly and 
consistently applies uniform coatings of a wide 
viscosity range to any desired tliickness. 

■ Precision spol-register applications 

■ Elimination of halos and hard^eadc(l edges 

■ Maximum coating application 

The advent of coatable, water-based and 
UV-curabIc resins offers sheetfed color printers 
the unprecedented power to add liigh gloss k*vt*Js, 
special effects and unusual surface treatments to 
their range of in-house capabilities. These 
coatings vastly exceed the gloss potential of 
vami.sh, while banishing forever the mess and 
quality problems spray powder causes in the 
pressroom. 

Msixiiitlie press oDliiiSiiaiti^De 
wMl® ettieiimiiQiig (sBe^it°3ip 

Because the PBC is easily retracted when 
coating is not neces.sary, the press unit used for 
coating can function as a full printing unit 
whenever you need it. Or, you can easily 
eslablish a dedicated coating line on an under- 
used press. What's more, with our coaters, you 
will eliminate forever the press downtime 
associated with blanket cutting, packing and 
image registration. No other coater can accom- 
plish this. 

Our coaters minimize wash-np and 
makeready, offering unrivaled time and cost 
savings. Ruggedly constructed, easy to operate 
and maintain, our patented coaters are on the 
leading edge of industry lechnok)gy. 



W01896a 
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■ Makeready as fast as regular ink presses 

■ Elimination of slinging and misting 
problems 

■ Minimized wash-up times 

improvec! (quolGty mmm 
customer sntlsimfmm 

The PBC provides unparalleled quality 
control, enabling you to coat with as much control 
as you print. Coating material is applied as if il 
were another ink color, using your printing unit 
as it was designed to operate — to lay down a 
precise film membrane on the substrate. 

What's more, the PBC achieves this high- 
impact appearance in a fraction of the time it 
takes to varnish or laminate — and without the 
mess and quality control problems associated 
with these now obsolete methods. So your 
customers receive the highesi quality product, 
with an incredibly fast turnaround. 

Plote/iifflBaBc©! C®ga{}@!r 

The PBC applies coating cither at the 
blaijket, for full coverage work, or at thn plate, for 
precfee register application of spot coating 
witpbiit hard edges. Or when coating is not 
necessary, it can be easily retracted to allow for 
regter printing uses. Unlike other coater 
desilns that haphazardly squeeze coating 
mat^^al onto substrate under pressure — 
slingfig coating material — the shear-co<iting 
PB(Sworks neatly and precisely. 

In the blanket mode when overall coverage 
is required, PBC\s design provides for fast 
mafefeady and smooth application of the coating, 

y I In the plate mode, the coater applies 
coaphg to a relief image on the plate cylinder to 
appfe-a uniform thickness of the coating film to 
the pi^nket cylinder. This coating "image" Is 
thefhransferred by the blanket to the substrate, 
ensunng precise registration in all axes. Coating 
thickness and pressure between the plate, blanket 
and impression cylinders arc all accurately and 
easily controlled. 

Both the PBC and its Common Impression 
Cylinder (CIC) press counterpart, the Plate 
Coater (PC), improve operational profitabilily by 
eliminating the extensive "wash-up" downtime 
associated wilh coater dampeners — the only 
alternative with a CIC press, the lypical two to 
three hour wash-up is reduced to less (ban a half 
hour, and the entire process is carried out 
independently from the press. 

Being fully retractable, the coater does not 
interfere with the dampening system, ensuring 
fasi changeover from print lo coat and coat to 
print. This makes your entire operation more 
efficient and more profitable. 




PBC m Blanket Position 




PBC in Plate Position 



As a supplier of precision-engineered coating and drying systems for the graphic arts 
and packaging industries, Printing Research, Inc's high-perfonnance systems improve your 
bottom-line profitability by adding value to your existing operations. With our systems, you 
improve the quality of your services by becoming a low-cost provider of the highest quality 
printing — all while maximizing the utilization of your existing presses. Our dependable, 
high-performance systems will increase your sales, profits and customer satisfaction levels. 

See the difference yourself. Experience a demonstration of our PBC and PC and witness 
how coatings can be as easy to handle and precise to apply as the ink used in daily printing! 




MIP Application SHEAR Application 
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Dosstgsitit°girylng inks smd the elimmatlon of 
sprss^ pi^wder have been the dream ®f 
®^®ry printer and printing buyero The idea 
was giQBt forward en the 1970's and 80^s 
§Sti8Dt Dt wodsid be possible to prent with 
(SODtveaitlonai inks and apply a (soatsaig whuh 
woyid dry completely before placement on 
the deiiwery stack. This would place a dry 
skin over the ink^ eliminating offsetting, 
sheet marking and the need for spray 
powder. The inks dry under the coating. 

7he ssdvent of the 90's has made the dreasnfi 
Gs realety. it Is now possible to print supereor 
sguaiity with conventional inks and goat the 
surface in order to deliver a dry^ mork-free 
sheet sit full production speeds. This os what 
(the Super Blue products from Printing 
Research accomplish for you. 



Printing Research, Inc. 



1 095^ Shady Trail Dallas, Texas 75220 U.S.A. 

Telephone 214-353-9000 
Telex 794028 Superblue del 
Fax 214-357-5847 




Patented 
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IncoaterSyOneroll 
is three times better 
tlian tliree rolls. 

Dahlgren proves once again that less is more. 
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With Dahigren's patented single-roll coater, achiev- 
ing outstahding results is simpler than ever. Unlike 
multiple-roll coaters, the Dahlgren coater positively 
locks to the press to eliminate ridging, streaking, 
slinging and excessive orange peeling. It sets up in 
5 minutes and cleans up in 10! And unlike other 
coaters, the Dahlgren system provides a uniform 
high quality coat, from start to finish. Coatweights 
can be adjusted at will. 

Our single^roll coater provides relentless 
consistency fdr U.V., water based and specialty 
coatings on all popular sheet-fed presses up to 78" 
wide. And like all Dahlgren products, your Dahlgren 
coater is guaranteed to your specifications or your 
money back. 

So call us toll-free at 1-800-527-5301 for 
more information today. And see how less is more 
with a Dahlgren. ^ — -^ J 
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Ask about our new coaterfor 
Heidelberg SpeedmastersTIt lets you 
simultaneously coat and print on a 
single printing station! 

P.O. Box 115140, CarroUton, TX 75011 
(214) 245-0035 

One roll outshines them all. 
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Ruggedly construclcdy simple to install and operate, the IVT COIJDRDRY Coater saves time 
and money, and assures smooth, uniform application of coatings of wide viscosity range and 
various thicknesses. The three^roll system, an in4ine retrofit bolted to the last printing unit, 
permits application of coatings to printed sheets in line. When coating is not required, the 
IVT COWRDRY Coater is easily retracted on its pillowMock type mounts, and the printing 
resumes its normal printing mode. 

The IVT COLORDRY Blanket Coater. 

Applies waterAyased, ultra-violet or other suitable coating materials directly to the blanket 
cylinder of a sheet-fed offset press. 

The IVT COIORDRY Blanket Coater can be used for either overall or spot coatings, and 
with a suitable drying system will eliminate the need for spray powder or press varnish. 
Press clean-up time is reduced, since only the blanket cylinder is used in the coating 

operation. r- • il 

Coating thicknesses are easily varied^ from a thin protective film to a thick laminate finish, 
by adjusting the speed and pressure of the individually-controlled^ hydraulically-drivcn rolls. 

Save time^ increase productivity and lower costs. 

^ Fits almost all presses. The IVT COIDRDRY Blanket Coater can he installed on a variety 
^\sheet-fed presses. If desired it can be installed on a coating station, rather than attached 
i^^a printing unit. 

o f^st installation. Simple, bolt-on retrofit; installation time normally two days of press 
^6wn-time. 

• fndividual R.RM. Indicators. For easy set-up and control 

• interference with press run. Coater can be quickly and easily retracted or removed 
fvbm press when not in use. 

• Mrect to blanket cylinder. Coating is applied from the applicator roll directly onto the 
Sess blanket cylinder. 

• S/ariable thicknesses. Coathing thickness can be adjusted during a run by varying coater 
roll speeds. 

• Byen laydown. Application direct to the blanket eliminates one split, provides greater 

iontroL r i j 

« Wp roll changes. Metering of coating is simple and effective over a wide range of applied 

UUcknesses. No need for roll changes. 
o pdmpact. The IVT COLOI^DRY Blanket Coater is designed to occupy the least possible 

hpace on the press. 

• Rugged. Sturdily consti^cted to give dependable, lasting service. 

• Reduced clcan^-up time. After coating, only the blanket cylinder requires cleaning. The ink 
train, dampening system and plate cylinder remain clean and ready for use. 




Control panel opemtes both the coater and the 
hydraidic poiverunit. Digital meters contintiomly 
show RPM read'mgs for each of the three rolls. 
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a. Hydraulic ram actuator engages coater with 
blanket, (b) Lar^e diameter pillow blocks and (c) 
adjustable slops ensure exacf repeatability of 
settings. 

d. Each roll is controlled by individual hydraulic 
motors. 

e. Sturdy frames and tiebars arc engineered to presr. 
standards to eliminate deflection and ensure 
smooth coating laydown. 



nations 

o rfriiree roll design — Metering roll is chrome. 

Applicator and pick up rolls are synthetic rubber. 
' '^ngle Control Panel — Both ct>ater and power 

^hit arc controlled from single panel. Coater 

Toperation is electrically linked to press operation 
* ^Emergency Stop — Press "Emergency Stop" can 

%e interlocked to include coater. Separate coater 

=J*Stop" control is provided. 



TiigBlanket Coatei is retractable^ 
arM does not interfere with the 
dcffiipening system, with fast 
changeover from print to coat and 
cdat to print. The applicator 
metering and pick up rolls are 
independently driven through a 
hydraulic system, with the 
applicator being able to be run in 
revei'se. Slinging, misting, 
striations, gear markings, and 
consequent loss of gloss, arc 
largely eliminated. Greater 
flexibility in coating weights and 
optimum lay flat properties are 
achieved. 



I 
2. 
3. 
4. 
5. 
6. 
7. 



10. 
11. 
11, 
13. 



A.\y[A\caior roll 
Coa\Xn^ />an 
\jxsi iyress unit 
BIcm kc£ cylinder 
Metering roll 
Rear deck 
Retraction systems 
hnlnession cylinder 
Pic-^ip roll 
Pillow block mounts 
Press delivery 

Dryer to suit aqucoits or UV coatings 
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PROCESS COOLING 
EQUIPisiENT 




INK LEVELLING SYSTEM 




Long term reliabilityJ 



ring of ink consumption. 



^COLD' UV SYSTEMS 




For the curing of UV inks and coatings on any 
substrate. 



TECHNOLOGY FOR PRINTING 



IHC 
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IV I' COLORDRY INC. • 425 Post Road • l^irlield, Connecticut 06430 U.S.A. • Telephone: (203) 255-9201 Icicx: 643433 
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' Jnventedltwlirst'*' - 
mectianlcarptinting press ^ ' 

;, *' years lalcr.Dahlflrcnts*'* 
> "'stjPndlngways'to'Jj ' 
, .imiwovc'on'thecpncepi, 



In l-ias.'flaldolipiateeied 

theuscoIcotorpiinlinB ;^ 

using a basic stcnci) T 

acchnlQue. Using, Dahtgren I 
. dampcncre. (oday's 

'piinteis achieve SI fonget I 
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THE ROLLS OF THE PRINTING INDUSTRY 



Harold DaM^eniny.eated (the first f 
^ ^ ■ I ^ / I 
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i^verywhere. He w.as^he*^&st Itp^put ' 

: ia^coater on^a pressS^Me/dey^eloped^tl 



; ^a^coater on^a pre^s>^M^de\^eloped^the 
\skewe<^i^er system, peM^entLy/ 
"^ydrGBhilic.r0Uers-^and.ma^^ totheFi 
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'7vationVthat'"hav^'redefiiie($;the;U^^^ 
j^apluc process. "T^^ 



J pQ tMs d^^ ©ahlgreh' ffias 'more^aiin prfe 
£|neBs(aria coaters in operation than 
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/ / / ^ ly 
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ii^tyyoW apply, 
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• . J^The 'tt/'^and other ptincip!es ' 

- '^ i^venlC(^,by):Adafnsql~ 
- [•'■RMhe3fefJn^M4; Jmi9S9, ' 
' ,1, Harbld'Dahfgrcn es^lished 
^ * (ttiopn[Ktpl^ttialst(ll drive; - 



' ' • \,Rot)crl Barclay, in 1875. 
, conceives the lithographic • 
pioce^luiown'asoflselprinllngf't 
. ' ^ ftJahtgren supplies a tulliscopc or I- 
'craters and dampeittis lor, 
• / today's most (xnJiil3f*webandi;J 
.shcetled otfsci presses., *i> 



ThrcC'Coloi process prifiting, • 
/ . with'hall'toneculs.is : ; 
invented ijy.Kurtz.arid Ives In J; ^ 
^■-1892. Dahlgien^equipped V 
, piBsscs make lhe|nlitc 
\ printing process mote i 
ptoiitable and prolcssibiul: 



DAHLGREN COATERS ADD PROFITS TO YOUR PRESS 



Gettin^^^hQ mpst^bm of j^gut/ 
presa is what DaMgrentcoatMgt 
js^^pems * .are al^Sbbi|:-?4E^ let 
you charge for the*'|&jjs^^ 
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-ph^^gg^m yopyrcustomi 



are the finesf lor-ovgradl, ii 
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Eh( 
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j^deart^ tEahlgren . 

c6athig si/stems are easy tp-use.^ 

/ .1-/ ' / I . 
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U'-'{ I t 

toiltito'last and a^ailatole^dn a 
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for te©th web^and sheet-fed , 

presses. What's, more; they 
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. ^enefitS/Only .coating can pro- ' ^-^t^l ^ 
vlde,ySpecifylDaM0.en. '' "1/ 
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r Zellurtg Is jhe lirit newspaper. 
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\t\ .conllnuous dutyjdampewrs . 
and in-line coalingr ' " 
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invented ihe brush t 
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- Throughout Ihe 1990s. • 

- DahJgien will continue to* f 

caiiyout its tradition ol t' 
quality; ser\rtce3nd'*t,' 
cofflpeltllveexceltencerfoi 
ihegreaiesi pcrlormanceln *^ 
'ptinting,tur()lo[}ahtgien/^ 
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DAHLGREN IMPROVES YOUR IMAGE 
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SHOW INFORMER 



Increase Profit and Expand Your Market 
with Dahlgren's Retrofit Coaters 



Ask Ariel Schmidt, presi- 
dent of Clinton, MA-based 
Atlantic Graphic Services 
(AGS) what he thinks 
about the patented new 
LithoPlus coater from 
Dahlgren, and hell tell 
you: The LithoPlus has 
given us an edge. By 
allowing us to print and 
coat Inline, it has enabled 
us to deliver a better-look- 
ing and better-feeling 
product in the same 
amount of time we normal- 
ly used to print." 

As the only coater in pro- 
ductbn that allows you to 
add coatirig to your press, 
without k>sing that unif s abil- 
ity to print and coat at the 
same time, the LithoPlus is 
nuking a believer out of 
many printers. 

AGS is just one exam- 
ple. Facing tough econom- 
ic times, the New England 
printer needed to find new 
ways of maintaining a prof- 
itable business. Two 
seemingly counter-solu- 
tions emerged: lower over- 
head; and expand ser- 
vices. At first. It seemed an 
impossible task. But as the 
company explored its 
options, the LithoPlus 
coater proved worthy. By 
albwing AGS to print and 
coat inline, the company 
was able to save time and 
cost, and avoid loss of 
control when farming-out 
coating jobs. 

Says Ariel: "Despite the 
economy, we're able to run 
two shifts on our 
Mitsubishi six-color press. 
We can deliver the jobs 
one or two days sooner, 
and the cost to coat is less 
than a penny per press 
sheet. At that rate, we're 
more than able to cover 
our capital investment and 



make a profit, while giving 
our customer a higher- 
quality product." 

AGS coats virtually 100 
percent of the output from 
its Mitsubishi press. AGS 
has now installed a second 
LithoPlus on its two-color 
Heidelt>erg Speedmaster. 
Sales are up 18 percent, 
and profits have risen 22 
percent. 

Says Schmidt: The feel 
of the printed sheet and the 
gloss make a positive 
impression on customers. 
Because of coating, our 
rejection rate has dropped 
to almost zero. WeVe also 
saved on freight and the 
hassle of dealing with out- 
side specialty suppliers." 

') Cunrently available for 
the Heidelberg Speed- 
master and Mitsubishi 
sheetfed presses, the 
LithoPlus is equipped with 
plate clamps for precision 
spot coating. Each instal- 
lation is engineered to 
customer specifications. 

Dahlgren also offers 
the industry's top-selling 
blanket coater. This single 
anilox roll coater features 
the same coating head as 
the UthoPlus system. No 
other coater can lay down 
more coating with more 
uniformity. Set-up takes 
only five minutes, dean-up 
only ten. Slinging, streak- 
ing and orange-peeling 
are eliminated. And with 
more than 200 installa- 
tions woridwide, the 
Dahlgren blanket coater is 
a proven performer. 

Web coaters for overall 
coating in one- or two- 
sided jot)S are also avail- 
able from Dahlgren. These 
allow aqueous or UV coat- 
ing to be applied inline on 
webs up to 66 inches, at 



speeds up to 2,000 fpm. 

Meanwhile, sheetfed 
presses can still benefit 
from Dahlgren's traditional 
coater/dampener technolo- 
gy. Dahlgren's new differ- 
ential drive coater/damp- 
ener combines the advan- 
tages of the new differen- 
tial drive dampener — 
eliminating hickeys, ghost- 
ing and alcohol — with 
Dahlgren's coating system. 

Dahlgren engineers 
have also converted one- 
and two-color presses into 
productive off-line coating 
systems, woridng with such 
models as Harris, OMSCA, 
Miller and Miehle/Roland. 
Its technical staff can help 
with virtually any unique 
coating system, from two- 
roll coaters to plate coaters. 
And as with all Dahlgren 



equipment, each product is 
covered by Dahlgren's 
guarantee that if the unit 
doesn't perform to cus- 
tomer satisfaction, Dahl- 
gren will remove it and pro- 
vide a full refund. 

So if you'd like to 
improve the overall quality 
and profitability of your 
printing business, consider 
the words of Ariel Schmidt 
"When it comes to service. 
Dahlgren is it." 

For more information, 
call 800-527-5301, write 
Dahlgren USA, 1725 
Sandy Lake Rd.. 
Canollton, TX 75006. 
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PRIOR ART PATENTS 




Prior Art 











1 


U.S Patent No. 2,279,204 
Printing Cylinder 


Metal Press Mfg. 
John P.E. Neilson 


04/07/42 


2 


U.S. Patent No. 2,320,523 
Dampening Roll for Printing 
Presses 


The Chandler & Price Co. 
Joseph F. Jirousek 


06/01/43 


3 


U.S. Patent No. 2,333,962 


Thomas A. Terry 


11/09/43 


A 


CH 319962 

Farbwerk fuBuchdruck; 
Offset druck-und dergleichen 
Maschinen fiir Farbendruck 


Maschinenjabrik WxnKler, raUert 
& Co. AG 
Paul Heimlicher 




5 


Great Britain Patent No. 924401 
Improvements in or relating to Ink 
Supplying Means for Rotary 
Printing Machines 


Ernest Arthur Timson 


04/24/63 


6 


U.S. Patent No. 3,397,675 
Coating Apparatus 


West Virginia Pulp & Paper Co. 
John De Ligt 


08/20/68 


7 


U.S. Patent No. 3,433,155 
Mechanism for Applying a 
Coating to a Plate 


Harris Intertype Corp. 
Robert K. Norton 


03/18/69 


8 


U.S. Patent No. 3,536,006 
Multicolor Rotary Offset Printing 
Press with Cylinder Interruption 


Vandercook & Sons, Inc. 
James Burton Roozee 


10/27/70 


9 


U.S. Patent No. 3,604,350 
Flexographic Presses with 
Interrupter and Cylinder Register 
Mechanisms 


Lawrence Rosenstadt 


09/14/71 
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10 


US. Patent No. 3,749,011 
Damping Device for Lithographic 
Printing Presses 


Roland Offsetmaschinenfabrik 
Faber & Schleicher AG 
Paul Abendroth, Hans AUx, 
Friedrich Preuss, Fred Kimkel 


07/31/73 


11 


U.S. Patent No. 3,768,438 
Machine for Coating Sheets of 
Paper and the like with Liquid 
Coating Materials 


Wilhel Kumpf 


10/30/73 


12 


U.S. Patent No. 3,800,743 
Materials AppUcation Apparatus 


Xerox Corporation 
Raymond K. Egnaczak 


04/02/74 


13 


U.S. Patent No. 3,916,824 
Device for Coating Strip Material 
in Continuous Operations 


Aluminum Norf GmbH 
Peter Knodel, Gerhard Mayer, 
Horst Munsterer, Reinbold 
Wagner 


11/04/75 


14 


U.S. Patent No. 3,931,791 
Mechanism for Applying Lacquers 
and the like on a Printing Press 


Roland Offsetmaschinenfabrik 
Faber & Schleicher AG 
Friedrich Preuss and Kurt 
Difflipp 


01/13/76 


15 


U.S. Patent No. 3,986,452 
Liquid Applicator for 
Lithographic Systems 


Dahlgren Manufacturing 
Company, Inc. 
Harold P. Dahlgren 


10/19/76 


16 


DE21 51 185 B2 

Mechanism for Applying Laquers 

and the like on a Printing Press 


Maschinenfabrik Augsburg- 

NurnbergAG 

Hermann Fischer 


07/19/79 


17 


U.S. Patent No. 4,165,688 
Ink Dam for Printing Press 


Magna-Graphics Corporation 
Dale D. Leanna and Allen R, 
Jorgensen 


08/28/79 


18 


U.S. Patent No. 4,222,325 
Mounting Means for Movable 
Carriage on an Offset Press 


White Consolidated 
Industries^ Inc, 
Robert Edwards 


09/16/80 


19 


U.S. Patent No. 4,270,483 
Printing Coater 


Denton G. Butler and Andrew W. 
Lester 


06/02/81 
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20 


U.S. Patent No. 4,308,796 
Offset Lithographic Press with Ink 
Metering System for Blanket 
Cyhnder 


S-W-HLtd. 

William L. Satterwhite 


01/05/82 


21 


U.S. Patent No. 4,372,244 
Varnishing Units on Printing 
Presses 


MAM-ROLAND 
Druckmaschinen AG 
Herbert Rebel 


02/08/83 


22 


U.S. Patent No. 4,379,039 
Ultraviolet Curable Resin 
Composition 


Toyo Boseki Kabushiki Kaish 
Hiroshi Fujimoto, Hideo Miyake 


04/05/83 


23 


U.S. Patent No. 4,396,650 
Primed Inorganic Substrates 
Overcoated with Curable 
Protective Compositions 


Minnesota Mining & Mfg, Co. 
Roger W. Lange, Alek P. Szecsy 


08/02/83 


24 


U.S. Patent No. 4,397,237 
Roller Train Structure for use with 
Printing Machine 


M.AM-ROLAND 
Druckmaschinen AG 
Manfred Makosch 


08/09/83 


25 


U.S. Patent No. 4,399,767 
Varnishing Unit in the Delivery 
Unit of a Sheet-Fed Rotary 
Printing Press 


MAM-ROLAND 
Druckmaschinen AG 
Claus Simeth 


08/23/83 


26 


U.S. Patent No. 4,402,267 
Method and Apparatus for 
Handling Printed Sheet Material 


Printing Research Corporation 
Howard W. DeMoore 


09/06/83 


27 


U.S. Patent No. 4,421,027 
Multiple Printing Mode Printing 
Machine System 


MAM,-ROLAND 
Druckmaschinen AG 
Hermann Fischer 


12/20/83 


28 


U.S. Patent No. 4,423,677 
Rotary Sheet Offset Printing 
Machine 


MAM.-ROLAND 
Druckmaschinen AG 
Hermann Fischer 


01/03/84 


29 


U.S. Patent No. 4,446,814 
Device for Applying a Fluid, in 
Particular Lacquers on Printed 
Sheets or Continuous Webs 


MAM,-ROLAND 

Druckmaschinen AG 

Paul Abendroth, Janko Despot 


05/08/84 
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U.S. Patent No. 4,451,509 
Radiation-Hardenable Aqueous 
Binder Emulsions of Acrylate 
Prepolymer with Unsaturated 
Polyester Emulsifier Having 
Benzyloxy and Alkylene-Oxy 
Groups 


Bayer Aktiengesellschaft 
Walter Frank, Otto Bendszus, 
Jurgen Meixner, Hans J. Freier, 
Hans-Jaochim Traenckner 


05/29/84 




U.S. Patent No. 4,501,223 
Coating Apparatus 


Hitachi Zosen Corporation 
Sadayuki Matsuno, Hiroshi Itoh, 
Isamu Nishikawa, Tatsuo Awazu, 
Toshio Matsunaga, Yoshitaka 
Kitaoka, Goro Sugimoto, Hiroki 
Nishinaka 


02/26/85 


32 


U.S. Patent No. 4,524,712 
Varnish Coater for Printed Product 


Komori Printing Machinery Co., 
Z/i/./Kiyoshi Ito 


06/25/85 


|J 33 


U.S. Patent No. 4,536,218 
Process and Compositions for 
Lithographic Printing in Multiple 
Layers 


Eli A. Ganho 


08/20/85 


II 34 


U.S. Patent No. 4,569,306 
Varnish Coater for Printed Product 


Komori Printing Machinery Co. , 
Ltd. 

Kiyoshi Ito, Tamotsu Omori 


02/1 1/86 


35 


U.S. Patent No. 4,574,732 
Overvamish Unit 


Feco Engineered Systems, Inc. 
William G. Verwey, John C. 
Hovekamp 


03/11/86 


36 


U.S. Patent No. 4,586,434 
Device for Replacing Plate 
Cylinders 


Rengo Co., Ltd. 
Masateru Tokuno, 
Tetsuya Sawada 
Hidetoshi Hoshiyama 
Toshihiro Yoneda 


05/06/86 


37 


U.S. Patent No. 4,615,293 
Medium- Applying Device in a 
Printing Machine 


Heidelberger Druckmaschinen 
AG 

Hans-Georg Jahn 


10/07/86 
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U.S. Patent No. 4,617,865 
Liquid Coater for a Printing Press 
With Moveable Inking Roller and 
Tray 


Ryco Graphic Mfg., Inc, 
Thomas G. Switall 


10/21/86 


39 


EP 0270 054 A2 

Slip Sheet Insertion-Delivery 

Apparatus for Sheet-Fed Printing 

Press 


Komori Printing Machinery Co. 
Toshio Hoshi 


1 O /A/I /0/C 

12/U4/00 


40 


EP 0293 586 A2 

Geteilter Farbkasten fur eine 

Flexodruckmaschine 


MAM- ROLAND 
Druckmaschinen AG 
David J. Sarazen 


05/29/87 


41 


U.S. Patent No. 4,685,414 
Coating Printed Sheets 


Mark A. DiRico 


08/11/87 


42 


U.S. Patent No. 4,704,296 
Web Coating Method and 
Apparatus 


Magna-Graphics Corp. 
Dale D. Leanna, Eugene R. 
Wittkopf, Allen R. Jorgensen 


11/03/87 


43 


U.S. Patent No. 4,706,601 
Device for Applying Medium 
After Termination of Printing 
Operation in a Printing Machine 


Heidelberger Druckmaschinen 
AG 

Hans-Georg Jahn 


11/17/87 


44 


U.S. Patent No. 4,753,166 
Printing Machine Ink Smoother 


M.A.N.- ROLAND 
Druckmaschinen AG 
Hermann Fischer 


/OO 

06/28/88 


45 


U.S. Patent No. 4,779,557 
Coater for a Sheet Fed Printing 
Press 


Joseph Frazzitta 


10/25/88 


46 


U.S. Patent No. 4,796,528 
Separated Ink Fountain for a 
Flexographic Printing Machine 


M.AM -ROLAND 
Druckmaschinen AG 
David J. Sarazen 


01/10/89 


47 


U.S. Patent No. 4,796,556 
Adjustable Coating and Printing 
Apparatus 


Birow, Inc. 
John W. Bird 


01/10/89 
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U.S. Patent No. 4,815,413 
Varnishing Apparatus for Printed 
Sheet 


Komori Printing Machinery Co,, 
Ltd, 

Toshio Kota 


03/28/89 


/to 


U.S. Patent No. 4,821,672 
Doctor Blade Assembly with 
Rotary End Seals and 
Interchangeable Heads 


Nick Bruno 


04/18/89 


50 


U.S. Patent No. 4,825,804 
Vertically Retracting Coater 


Dahlgren International, Inc. 
Mark A, Dirico, Phillip 
Rodriguez 


05/02/89 


51 


U.S. Patent No. 4,841,903 
Coating and Printing Apparatus 
Including an Interstation Dryer 


Birow, Inc, 
John W. Bird 


06/27/89 




U.S. Patent No. 4,848,265 
Printing Apparatus having Coating 
Function 


Komori Printing Machinery Co., 
Ltd. 

Tatsuo Komori 


07/18/89 




U.S. Patent No. 4,852,515 
Device for Automatically 
Controlling Coating Amount for 
Use in Coating Machine 


Chugai Ro Co, Ltd. 
Yoshiyasu Terasaka, Masao 
Tanabe 


08/01/89 


: 54 


U.i>. Patent No. 4,882,991 
Change-Over Inking Unit of a 
Sheet-Fed Rotary Press 


MA.N. - ROLAND 
Druckmaschinen AG 
Claus Simeth 


1 1/28/89 


55 


U.S. Patent No. 4,889,051 
Removable Inking Device for 
Offset Press 


Jean-Claude Sarda 


12/26/89 


56 


U.S. Patent No. 4,895,070 
Liquid Transfer Assembly and 
Method 


Birow, Inc. 
John W. Bird 


01/23/90 
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57 


U S Patent No 4 919 048 
Apparatus for Preventing Contact 
of Wet Ink Sheets with Printing 
Press Delivery Mechanisms 
and for Drying Said Wet Ink 






58 


U.S. Patent No. 4,934,305 
Retractable Coater Assembly 
including a Coating Blanket 
Cylinder 


Dahlgren International Inc. 
Jamie E. Koehler, James E. 
Taylor 


06/19/90 


59 


U.S. Patent No. 4,936,211 
Muhicolor Offset Press with 
Segmental Impression Cylinder 
Gear 


PressteK Inc. 

Frank G. Pensavecchia, Richard 
A. Williams, John P. Gardiner, 
Stephen M. Laponsey, John F. 
Kline 


06/26/90 


l\ 60 


U.S. Patent No. 4,939,992 
Flexographic Coating and/or 
Printing 


Birow, Inc. 
John W. Bird 


07/10/90 


s 61 


U.S. Patent No. 4,977,828 
Transfer Roller Device for 
Printing Presses 


Printing Research, Inc. 
David D. Douglas 


12/18/90 


62 


GB 2263 438 A 
Printing Apparatus 


The Langston Company 
Joseph John Weishew 


01/22/92 


^' 63 


U.S. Patent No. 5,088,404 
Delivery Apparatus for Printing 
Press 


Edward P, MacConnell, Shigeki 
Matsukawa 


02/18/92 


64 


U.S. Patent No. 5,107,790 
Two Headed Coater 


Rapidac Machine Corp. 

Larry J. Sliker, Robert S. Conklin 


04/28/92 


65 


U.S. Patent No. 5,127,329 
Vacuum Tansfer Apparatus for 
Rotary Sheet-Fed Printing Presses 


Howard W. DeMoore 
Howard W. DeMoore 


07/07/92 


66 


U.S. Patent No. 5,176,077 
Coating Apparatus for Sheet-Fed, 
Offset Rotary Printing Presses 


Howard W. DeMoore, David D. 
Douglas, and Steven M. Person 


01/05/93 
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U.S. Patent No. 5,178,678 
Retractable Coater Assembly 
Including a Coating Blanket 
Cylinder 


Dahlgren International, Inc. 
Jamie E. Koehler, James E. 
Taylor, Mark A DiRico 


01/12/93 


68 


U.S. Patent No. 5,189,960 
Apparatus and Method for 
Controlling Temperature of 
Printing Plate on Cylinder in 
Rotary Press 


Fredric Valentini, David W. 
Moore 


03/02/93 


69 


U.S. Patent No. 5,209,179 
Liquid Coating Apparatus for Use 
in Conjunction with Printing 
Presses Where Access of the 
Coating Apparatus to the Press 
Cylinders is Restricted 


Herbert Productions, Inc. 
John C. Herbert, Frank A. 
Andaloro 


05/1 1/93 


70 


EP 0647 529 Al 

High Velocity, Hot Air Dryer and 
Extractor 


Howard W. DeMoore 
Howard Warren DeMoore 


10/06/93 


71 


U.S. Patent No. 5,335,596 
Coating Apparatus for Sheet-Fed, 
Offset Rotary Printing Presses 


Howard W, DeMoore 

Howard W. DeMoore, Steven M. 

Person 


08/09/94 


72 


DE4311 834 Al 
Einrichtung zum Besshichten ^ 
von Bedruckstoffen in 
Druckmaschinen 


M.AM-ROLAND 
Druckmaschinen AG 
Georg Hartung, Ulrich Jung,- 
Juergen Schneider 


10/13/94 


73 


U.S. Patent No. 5,476,041 
Printing Press Having a Device for 
Controlling the Air in a Sheet 
Feeder 


Heidelberger Druckmaschinen 
AG 

Ernst Czotscher 


12/19/95 
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Patented i^r. 7, 1942 



UNITED STATES PATENT OFFICE 

pbenung cyejnpes 

Bf dM Fms MiRtiitfiiotttrmr Coupaay, Boston, . 

AwHea&on Deeember 1940, Soial Na SS9,9ed 

9 Clidnis. (CI. 201-^S4> 

TbU i&TexLtion relates to cylixiders imd ih6 ob^ eraUy of tlie Ibnn of s ^^toder oorrespbndUkg Sb 
Ject is to provide an Impzored oosutructlon f acQ. diameter to the seat r^erred to. 
itating the tight applicatton of a flexiDle member Tht stogie Te^ rod It herein la adapted to en- 
to^'tbe soitace o(f the eyUnder and emniTtng Its gaee saecesslvely the ends of the blattket U to 
s^coire xetet^tion th«r»cm. '6 draw these ends dowa into the gap to secuie ihe 

::;iAy InTention will l)e well tmderstood br re^er- blanket in lAgbt eDdrcUnff zeSation to the ejlin- 
^„ce to the following descrtptloa tatei.t& ooa* der and to daimp these ends agcdost the :waU 
zj^ction with the acoompanylag drawings, where- the giip In direct engagemeot one with the other. 

RefertlngtolPlg. 1. therod f2ma.ybecutaw8yto 

!; pgs. 1, 3 and 3 are partial transvaiae eectlons lo Provide a Beat 96 f6r the right-hand end. of the 
thzt>ugh the cylinder HiustratlBg sucoessiye. steps blanlcet 1 8. 'nils aeat pvefenhly tates the form 
In^aecurtng ends of flexible members thereto; and shown of a half a etreular segment defining an 

Mg. 4 l£ a broken seetlaQ on the line 4—4 of altfupt shoolder 28 and an unobstructed portion 
T^, 1, the flexible member being • omitted. above the same so that, with the rod in the posi- 

jilef erring to the drawings* t Uiere. show a is tion nf rotative adtaiment shown in Hg. 1, the 
pMntlng cpUnder 8 orgwalsed bietween the usnal xlght-hand end of the blantaet 28 may be thrust 
tocmlnal bearets 8 (Tig. • The body of the in through the slot 18 by a mere movement of 
cylmder betwe^ the beareijg is provided -with approach substantlaOy Tsdlal to the cylinder :bs 
ay^sp opening to the surfaoe .of 'the cylinder a whole nntJl.the edge of the end engages the 
thtough a iMktrow longttu^Onal slot 18 and within go c^bonlder 28. To the rear .of 13ie seat 88, C<m- 
which. Inwardly of said slot, lies a rod J2 aldedng the forward rotation of the zeei rod to 
n^be fuQy hereafter described. Abodt the stir- rlamxrtng posltlaQ/ or ooontetclockwise viewixig 
face ol the cyhndet ie wrapped a flexOde mem-* the figures, there is provided a damping shottl- 
b^ I6» sxich, for eicample, as a rubber blanket ' • der SO which as a matter of mephaalcal con- 
otf% rubber, pxlnti&g plate and either the two \9s struotloa is formed by a slight reduction or cut- 
eaiy of a single Oieircllng mcmbtf or thfr qp- ting away of the cylindrical xod at this point in 
pdied ends of separate members, titie opposite an amoatit. somewhat smaller than the normal 
ends of whiCh are secured to the cylinder In the tWCkness of Uie blanket 18. lb pemtit this 
same or some other manner, elsewhere in ^e portion SO not oaJy to press. against the end of 
droumference. are adapted to enter the slot lg so titie blanket but to gUp the same to effect down- 
and be secured by the reel rod 12 ^rtthln the gap* word traction thereon, It is jneferably toothed, 
VoT conveoienoe X^wlU Mfbr In the foIkrariaB 4e- h^eih wtth -long rib-Uke teeth extending along 
section to the flertbte member as a ''blanket^ the length of the eyllnder. , 
and in the claims to avoid awkvaidhess of es- One end of the blanket beln? engaged In* the 
presaianwlll refer to the ends which are engaged SS seat 28, as shown hi Tig. 1, the reel rod 12 Is 
as the ends of **a flexible member." rotated cloctn?lse and 12ie toothed p<^oa 81 en- 

Ihe preferred mechanloal construction hmln gages the end of the blanket and. the tefeth grlp- 
fflufitrated as forming the slot 18 and providing Ping the same, the end is carried down to 
for the mounting of the leti rod. 12 oonu^rlses a posltSon libown tn Fig. 7, tensioning the blasoket 
generally rectangular recess 18. formed In the 40 over the rlght-hahd maxtln of the dot ID at the 
body 8 of the cylinder, t3)e bottom of the recess cylinder surface and pressing the end against 
being provided with a groove 29 aeml-ctrcolar the opposed wall of .tbe gap as defined by the 
In croas-aeetlon and tangent to the right-hand groove 26. To the rear of the iKTrtlon ^0 there 
side of the i«cess vtewing VissB^ K 2 and> 3. . A Is provided a seat 82 similar to the scat 28 which 
filler biook 22 is secured in the tectss at the left- 40 is then brought into position beneath the alot 
hand side thereof, thl$ blotit haidng an outer 18. illustrated in 1^. 2. 1[b tlie rear of tbe 
surface continuing the contoor of the cylinder seat 32 the rod is again cut away to provide a 
and an ovBThanglngporttcn provided With a s^- . toothed clamping porttcm 84 sbnilar to the portion 
mental groove 24 which, when tbe parts are as- 3D but preferably of somewhat lesser radial d9th 
sembied. matches the groove 20. The member 50 measured from the center cf the rod-aud of sub- 
teimlnates a short distance Xrcttn the right-hand stantlally greater circmnf erentisl . extent for 
wan of the recess, thus defining the ttsm^w skit reasons- which win jani^eor. Tbe rU^t-hand end 
to. which opeoa tangenltoCy to a cylindrical seat of the blanket is Inserted through the «lpt IQ 
formed by the cooperation of tbe two grooves and and placed in tb6 seat: '82. .as fibown ln Fig. 2. 
adapted to receive the leA rod 12 which is gen- ^./Oontinned dockvdse motion 6f the reefl rod wUl 
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^ »rtB to BUbstwrttaDy the positloB 
»««t«tte Itft-haod end Of the Usnket under 
^^IMS* i!!*'™ W'rtton SO has con- 
»<l rt tile Uaakat. dn«s It dtnm thrM^i^ 

^^S^mi^ rdattveJy reauoea height of 
shcjflrter 14 aaeomaiodBteB the doable tbtekam 

Mosre of wfatfVB adluctmeni. Tbiu a further 

»enne iatatio& of the zeel KKL that Is in » 

that^Blace 4be ends of (he Manket «ig8Be the : 
ahrupt siMmlder M of seat 80 Mrfii^^iS^^ 
toff ttoflderttr seat «. these shonlden wfll feed ^ 
bo^cwBtdly toe ton poitlau of thk Uanket aod 
J»oe«iTd|y elect them ftte of the red jo4^ : 

lattie iB i wiwn leal eeDstnictloD abown la the 
flmwfag file reel rod has a oon^iderahle evUadrt- 
CBI msface vfajeh finds a .bearl&g thraatfiottt Its 
b^on the^^aeat jmwlded fey tte etoovei » 
■Of rft^^ Rg. 4 r have Uiown the left-hand 
«a the *pd eixtenang thiouiai the btft:A«id 
bearer « Bad as.jaovldBd with an Integrai flaam 
18 to ororBa the f M9 of that beiaw and a mtomS 
PortknUfa^^Alcbtt maybe tumeo. Uieflaage 
iBJstetetosJiowa as aratChet whed to ensase 

« P«S*'a?.»*terthe.blBatot hae bean tightened 



£,376^04 

fU^^J?^ io the Gyllader wbm the 
•■ate aie ftoed outwardly to toe gap and also 
tajFtaBpwtlms rouowbig fbe seals to provide 
. for pKSEtae tue ends against toa wall on rota- 
" ^SL^.J°^ poriSoiie having teeth to 

■ toe » l°to Which 

rae eMs.oi a flexible member leadbig from ><t:hfr 
. «Me tt>er«A( may estenid. a rSttoi rotat^ 
10 ntounted vtthtai the gap; toa^ bctag aS! 
W orttodrtc^ fom, S»e waaSf 

TS^ ^J^ aibstanttaay toe Tom 5 
» laa. segment to leoelTe tbe ends of each a 
and having portiaos f ollowtog tbe seats 

S,^ ISSii? tocarry tbe i^ts away 

Iran a podtton tactag outwardly In too gap 
^4. AP*lnttngcylladerhavtogagaplntowblch 
ttaendepf a aetiblemember teadSg^ Sbw 

mounted within tfae gap, the rod beinr of 
tog •cMrenKmdlag cyandilcalsurfa« 0^^ 

V>Md potaitB seats substantially of the f oimlS 
a hafi/segment to zaeelva th» ends «S a 
and having j«rtions provMed «to»p! 
30 Sing teeth; wilch portJoos foUow- toe srate to 
^pressing toe aabiB5iS^«^.S 
M tbe rod 18 rotating to carry the seetTawS 
^I'S^'^-^'^'- toe ga/"^ 
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irMto a Educed And 40 cm wWch^ a Sro 4Z *^ Sde^SS^? SS?'^^'^ 

Ptovwiiag A beartng lathe rtotSwiS^^ a mflfmSf!!^,?^^''*^.* '"^ rotataWy 

rod may be assembled in its seftt bv bSnsinS^ *^ •S.-if^Li^ ^> havta^ at drcumfereatlally 
duced thecemto from theS^SarS^S^iS hS^f^S^H'^f ^ 
««. 4, ana aecitted by the ar^^St^ thf W of ^e b«U» having an abmpt. 

itoevB 42, alther before or afS^hSdk%2^ ^SSIS?^ Moulder and being tmob^ 

fiecaredmrface. ^^^^f^.^^^i^ ^SS^/^Sni'^^ 

45 fieat to faced otttwardly the ei^ 

SSSSSLf b« tatrodoced by a 4rtiSle 

toovem^t of approach radial to the cyMndSto 
^FHJwtoe edge of tho end to 
S?iJS?2?^ fonowing the *St 

W ^ff'J^^^'^a of the rod grips tiiieiulan^ 

prcssei it afealnst the wan. ***** wo 



u-i.2^a ***** Inventtoii may be em- 
bodied to ot^er spedflc ftxzms Trtttiout d^>artlng 
f rwa toe sxMt or csaeotlal attributes theieot 
jnd 1 thekef ore di^ the ptf^ emboSSSt 
ISi*,ff255?^ r«*»cctB a« mnstiafiFeanii 
not^restrlcttve; reference being had to the an^ 

*^^?*^J^ ^ ^ forogoSg S: . 

^Sto- toe WQpe of thelttvS^ 

1. A printing cylinder having a gap Into whkth 

JSSL.^^L^*:***™*' * icei rod rotatahly 
^°^^li**^*^««>' the xt>d being of gttoer. 
aa y qain dricBi fonn, the waU of megap 

a OOTxe^Kmdlng cyUndzlcat sozf aoe apposing toe 
fSr^r^J^ having seats at olKmmferentlally 
^eed pednts to reeeive tbe ends of sdch aml^ 
ber and haVteg portiona f <atowlng the eeats to 
provide ror pressing the ends against aald wan 
on rotation of the rod. 

_2. A printing eyUnderha^ a gap into whicsh 
TO e^ of a flesibl© menaber leading from cither 
«de ttiereof may extend, a xeel njd rotatablv 
mountttl wlthm the gap^tho K)d betog cfgS? 
erally cylind rical Iten. the wan of the gap hav- 
W axcaiiwandlng ijmndiloai soxfaoe opp<^ 
^.^JS^ having nnohstructed seats 

at dteumferpitlally^spftoed points Into whltih tbe 
cntto Of such a member may be inboduoed by 
a ahnple movement: of iw^Cb ^aX^ 



$6 



«. A printing . oylinder. having a gehetaziy rec- 
towgntor^recess, the bottom of thelS^Jto^ 
2nf^'2S^ aubstantiaUy tang"tto 

one ^f tee sidesp a member fitted Into tee re- 
cces at teeoteer sWethemtf, BM^b^i^^ 

is '^^^^ ^'^^-^^^'^ the contour of 
toe -q^tnder = and a seemMitaUy grooved Inner 

^^^^^^^ '^^ semi-drcular groove 
«0 aadtema terminally spaced from the flrst ride to 
provide .a tfot openlne to said grooves, and a 
reel toa rotatably mounted In the. seat formed 
by said grooves having means lor iSSTtee 

€nd of a covering .member to tee cyllndiSTwhid^ 
end rls entereimto said elot 

7. A p^ttog . cylinder having a langltudlnaJ 
op^gtherein beneate .the eSace 
A P^tiv^.nam>w slot 
tee exterior of.tee cylinder, said opc^^^ 

^^^'^^'t^'''^ whereTte 

2^**^ ^ ^* «way at spacedJ^a! 

IMTovlde seats to recdVe end porSfiTSf 
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8. A prtnUog cgmader bavlne a loiigltu<!ifiaI the en4 fiorttazu of a flexible memlser leading 
opening tberdn beneath tbe mrtaee thereof Sn- bom ^tfaer fide thereof may extend, a reel. lod 
teisec&ed ^ a relative narzov ^lot openlittr to zutatsbly mounted within the gap havine Be&ts 
the ext«rlfir of the CTllnder, etld openhtg betng to ttoelve such end porttoos and eenstmcted and 
compIetdT cyllndrSeal fizeept trhare St 1» jolaed a atranaed on rotation cxf the rod in one dlrec- 
substantlally tflngeBtlally by said slot, a reel tod tiion to giip said end portions and draw them in- 
fitting said opening and cut away a« Kpacea lo- watdly. said zod also presenting shoulders to the 
cations to provide seats to reodve end poorttonfi end aoitaces of said portions whereby on roverse 
of a flexible memberp aald seats havhig cilosed rotation the latter are po^vely elected free of 
forward ends against which the end sozfaoee of 10 the reel rod. 

the mezDber may abut. JOHSt? P, E. KEZL80K. 

9. A printing cylinder haying a gap Into whlth 
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DAAOPENING SOU FOft PJIIKTING PCESSCS 

XofiepU F. Jtronselc, dmlaad. OliSo, assisftor fo 
The CluiKfller & Price Compaar, CleveUDd^ 
Obio, ft oorpox«Uon ot Ohio • 

Application l^tember IS, 1940, SeriaJt No. 
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This invention relates, » indicated, to damp* 
eoUig rvUfi for prlnttng pa^esses, and more par- 
tlculany to zneans for mounting such zoZZs in or* 
der that they may be sUbstanHaUy seu-aojustlnB^ 
Su^ means are Dartlculsrly adapted tor use In $ 
oolbwotton with an offcet Utbograplilc press of 
th€tftype lUurttated and described in Jlrousek 
PatEit No. a,10&,486. 

irif a lithogrraphlc press it is of couxse necessary 
to me^t tbe litbo^aphlo cylinder In order that the lo 
ln£^~may not adhere to the unetched surlacc6 of 
Bucli: cylinder. Vazlotifi dampening of vater 
tr«uuf er means have been empAoyed in the past 
fof ^^this pnrpofte and haivo gcnenOly embodied 
relatively complex movements reauirlnff the most IS 
defii^te adJu5tment hy the operator. Such ad» 
Augment has tended to consume a diaiproportion- 
ate amount ot the operator's time and the results 
abtained have not always heen satisfactory due to 
thf difficulty of obtaining the prboise adjustment 20 
re^Mred to aCotd an abeolutely tmif orm contact 
of ithe dampeolns rolls with th^ litboffraphlc cyl- 
inder and also the roller from which the fllm of 
water 16 transf erred. 

W is therefore, as above indicated* a primaiy 25 
ol^ct of ibis invention to provide dampening 
for use with lithoEtaphlc loesses and the 
UKe, -wbioh rolls wfU be suhstsntiaUy self-adJust* 
is^ and which may then be Elmply locked ih place 
by the operator. 30 

It Is a further object of this iaventioa to pro- 
Tide such dampening rolls and mountlog means 
therefor which will be xelatlvelty simple in con- 
strucUon and wlB require a mlniniTim of atten- 
tion from the operator, 3$ 

Other objects' of tbl£ inventlozi will appear as 
the description troceeds. 

To the acoomplishmeat of the fore^ola^ and 
related ends^ sftld Inyentlon, then, o»ulet9 of the 
means hereinafter fully described and particular- ^ 
ly pointed out in the claims. 

Th» amifixod drawingQ and the foDoWing de- 
aoriptioD eet forth in detaU certain mechanlam 
embodym^.the indention, such dlfidoeed sneaiu 
coostitatlQg, however, bat one of vanous me*- ^ 
chanical farms In which the prineitde of the in-* 
ventioamay be used. 

In eald annexed drawings: 

Fig. 1 is a verttcal sectional view taken through 
tbB entire water supply mechanism and showing 50 
the same in operative relation to the Itthngraphlc 
cylinder; 

Vis* a Is ft fragmentary side elevattonai view of 
a portion of the carriage sapportm? stich water 

means; SB 



Tig. 3 is & top view of the V3pt>tr dampening roll 
and the intermediate water suppSy roller; 

ng» 4 is a top view of the momitiPK means for 
one end of said upper dampening roll; 

Fig. 5 is a side elevational view of such moont- 
ihp means; 

3rag. $ is a sectional view taken filong the line 
6— « on Kg- B; 

Tig^ 7 is a vi»w of such mounting means nor- 
mal to that of Pig. 5; 

P^g. 6 is a top view of the mounting means for 
the lower da2t^>eDing rail; 

Hg. D is a sectional view taken along the line 
S— 9 on Fig. 8; 

PSg. 10 is a side 61evatlonal view of such lower 
mounting means: and 

3E^. 11 is a view of such mounting means taken 
Qormal to tbat of Pig. ID. 

tteferring now more particularly to such draw- 
ings and especially Pigs. 1, 2 and 3, Che water 
snxfxOy means of this invention comparlses car- 
ziago means having dde frame members 1 and 1 
between which is earned the water fountain 3. 
Such carriage may be moved forward and back- 
wara relatively to the frame 4 of the press by 
means of rack 5 and pinion €. Mounted tn said 
oaziiage frame above fountain 3 is a plck^up roller 
1 adapted to dip Into the water t of such foun- 
tain. An intenhedlate r6l2er 9 is also supported 
in said carriage somewhat above such pick-up 
roller and means are provided for redprocattng 
the same comprising a pin 10 in a cam guide f I 
positioned on the end of the js&aft IS an which 
sndb intermediate roller is mounted. The other 
end of the shaft carries a gear J3 whereby the 
same may be drivexL Keyed to iihaCt 14 is a leve^ 
arm 16 cancy^ at its end a cam roller t6 adapted 
to ride on cam IT carried by the shaft on which 
pick-iip roller 7 is mounted. Also keyed to shaft 
14 is a pair of longer lever arms suoh as 10 carry- 
ing a rotUer is. As pick-up roller T and cam IT 
rotate, lever arm 19 and thm lever arm IS wm be 
intermittently oscillated so that r<dler 19 alter- 
Mtely contacts the surface of the pick-op roller 
1 and Inteimediate roller 9, being effective to 
transfer 4 thin film of water to such latter roller. 

Means are then provided, with which the pres- 
ent invention is more particularly concerned^ for 
transferrmg the water from such mtermadlate 
roHo' to the Uthc^raphlc c^^inder SO of the press, 
such o^der, when lisked. being operative in 
conjunction v^th oifoet cylinder 21 and imptes- 
aian cylinder it to transfer the desired design- to 
the sheets earned by such icopiression eyiinder. 

Inferring now in addition to FLgs. 4 to 7» one 
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element of the danipeniDg zzieaoa ccmprisw an 
upper duTnyyntng loU 28 carried la split bearing 
tncmnts comprising a snbstaatlally U-shoped 
xnonber 24 and a spj-lne backed bloclc S5 adapted 
to permit resilient tipmrd uoreraent ot audi rbU 
should sueb ever be nocessery to permit tbe loU 
to adapt Itself to t2ie surfaces -wltb Tmicb It Is 
engaged. Bearing mouz^t 31 Is suiD^otted b7 an 
angular link 36 pivotallt^ mounted on a second 
link 2.1 hy bolting means 28. An ovezslBe boio Is 
provided in satd flivt^named link member In 
order to pencnit some pOay tbereto, pivotal move- 
meat about bolt 88 being nmltod In Its extent by 
means of bolt 29 wblch enters dot 30 In llnl: 27. 
Said link 27 Is In turn ptvotally mounted on a 
bracket II by means of bolt 82» Its ptrotal move- 
ment about such bolt being limited .by the sec- 
ond bolt 21 connecting angular exfeensiont of 
such bracket and link and fitting in an ovBrsl2e 
hole in such Unk. Bracket Sf Is aOldably mount^ 
ed In a grooved boss SS of carriage side frame 
member t, the degree of sUdable movement per^ 
mltted thereto being limited by a bolt 25 passing 
through a Blot 28' In soCh bracket. There Is of 
course corresponding supporting means provid- 
ed for the other end of the dampening roQ. Thus 
when the water fountain carriage has been 
moved into advanced poBttlon, danxpenlng roll 
32 will atitomatlc&Uy he icstled into proper op- 
erative position by contact with cylinder 2D since, 
as such roll Is forced upwardly with resultant 
pivotal movement about bolts 28 and S2« bracket 
21 will slide back proportionately to izuurc con- 
tinued engagement of such rdl with the surfaces 
of both cylinder 21 and Intetmedlate roller 8: 
When the operator has noted that satisfactory 
positioning has been obtained . he -need only 
tighten down bdts 28, 22 and 85 and the mech- 
anism is ready for operation. . 

Some^^t similar means, is provided for ob- 
taining proper contact -of the lower ^""r^*Pg 
roll,, although of course gravity cannot b^ relied 
upon to bring such roll Into proper .engagenxent. 
Agaixi. the mounting means for only o^e end of 
such roll will be described, it being of course un- 
derstood that duplicate means sapport the other . 
end* As In the case of the upper rdl, a bracket 
as Is alldably mounted in a groove in a boss 27 on 
side frame I of the f otmtain carriage; and a bolt 
28 in slot 28 In such bracket likewise Ibnits the 
extent of sUdable xnov«ment pe^tted. A Unk 
48 plvotally connects an exteosian 41 of suCb 
bracket with the lower end of bearing mount 42. 
A second link 42 above said first-named link also 
plvotally connects said bearing mount with an- 
other extension 4^1 of such bracket. An over- 
size hole in such Unk provides for fday for bdt 
48 and a slot 4S permits Fading movement of 
such Unk r^atlvely to bolt 47. The end of lower 
dampening roll. 48 la supported in a bearing car- 
ried by a lower block 49 resOiently mounted in 
said member 42 and an adjustable upper block 
80 engages the upper surface of such bearing to 
hold the same In place. A ooO spring 81 betwe^ 
lower Unk 40 and frame member I is effective to 
draw the lower dampening roU upwardly Into 
engagement with Intermediate roUer 8 and the 
lithographic c:0inder 88. Thus wben the foun- 
tain c&xriage is moved forward Into operative po-. 
sltion such lower dampening roll will, upon en- 
gagement with cyhnder 20. automatically adjust 
Itself so as to maintain proper contact with such 
cylinder and tntarmedlabe roller 8 and the oper- 
ator need merely tighten bolts 88 and 45 to lock 
the mechanism in the desired operative position. 



It will* therefore, be seen that mechanism has 
been provided whereby the ends of this mven- 
tlon are accomplished with a minimom of atten- 
tion by the operator and without the employ' 
5 ment of unusually complex or elaborate means. 
While the mounting mechnnlm has bem de- 
scribed for use With rollers for dampening litho- 
graphic C3dindeis in cylinder presses, it wUl, of 
course, be readily understood that such mecha- 
10 ttlsm may likewise be employed In conjunction 
with Inking rollers and the like wherever it may 
be dedred, including other types of presses. 

Other modes of applying the prlnctide of my 
invention may be empbyed Instead of the one 
26 explained, change being made as regards the 
mechanlan herein disclosed, provided the means 
stated by any of t2ie following claims or the 
equivalent of sttCh stated means be employed. 
I, thmfore, parUcnlarly point out and dls- 
20 tinctly ^alm as my Invention : 

1. In combination, a dampening or like roll 
for pxixiting presses and mounting means for an 
end thereof comprising a bracket rectlUnearly 
. SUdable In a plane normal to the axis ot said roU, 
25 an extension of said bracket pivotaUy mounted 
thereon and adapted to support an end of said 
roll, and means for looking said bsiacket and ex- 
tension thereof against further movemrot when 
proper adjustment ot said roU has been obtained. 
30 2. In combination, a. dampening ron for print- 
ing presses and motmtlng means at each end 
thereof obmprising a supporting frante, a bracket 
mounted thtxecm for rectilinear sliding move* 
ment in a plane normal to the axis- of said roll, 
35 link means plvotaUy mounted on said bracket 
for movement about an axis parallel to said roU, 
a second Unk means .plvotally mounted on said 
Hist link means for like movement, and means 
for locking said bracket and said fa^ic means 
40 against further movement when the desired posi- 
tion of said ron has been obtained. 

8. In combination* a dampening roU for print- . 
Ing presses and mounting means , at each end 
thereof comprising a, supporting frsme. a bracket 
in xnounted thereon for recttUnear sliding move-, 
ment in a plane normal to the exls of said roll, 
link means plvotally mounted on said bracket 
for movement about an axis paraUel to said roll, 
a second link means plvotally moimted on said 
first Unk means for like movement, means for 
limiting the degree of pivotal movement of each 
of said links, and means for locking said bracket 
and links against further movement when proper . 
adjustment of said roU has been obtained. . 
. i. Water supply means for use tn conlunctlon 
with a Uthographic cylinder press domixrising a 
carriage movable toward and away from such 
lithographic cylinder, a water fount carried 
thereby, a pick-up roller rotatable in said fount, 
an intetmedlate roUer, Intermittently actuated 
means for transferring .water from said plck-up 
roller, to said Intermediate roller, a dampening . 
roll adapted to contact l>oth said Intermediate 
roller and said cylinder and operatlz>g to trans-' 
fer water from said Itrtermedlate roller to said 
cylinder; and mounting means for each end of 
said dampening roller comprising a bracket 
m ounte d on said carriage for rectiUnear sUdlng 
movement In a plane normal to the axis of said 
roll, Unk means plvotally mounted on said bracket 
for movement about an axis parallel to said r^U, 
a second Unk means pdvotatty mounted on said 
first Unk means for like movement, means for 
limiting the degree of pivotal movement of ead^ 
76 of said Unks, and mearu for locOdng said bracket 
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and links ae&l&st further morement wben proper 
adjostmeat of said toll has been ol>tained« 

5. Water vupply means Xor use m conjunction 
witti a Uthographlc cTllnder press compslslns a 
cariiage mcrable toward and away from soch 
liUiograp£dc cylinder, a water iount carried 
ther^y, a pick-np xoTXer rotatable In said tount. 
an Inten&ediate roUer, intennlttentir actuated 
means for tiansf erring water from said pic)c-iip 
roDer to said intermediate roller, a datnppning 
roll adapted to contact t»ath said Intennedlate 
roller and said cyllndex and operative to trans- 
fer water from said Intermediate roller to said 
cylinder; and moimting means for each end of 
isald dampening roll comprislrig a bracket mount* 
cd on said carriage for rectninear sliding move- 
ment in a plane normal to the axis of said roll 
link means plvotally mounted on said bracket 
for moyement about an axis parall«£l to said roll 
a second link means plvotally mounted on said 
first link means, a split bearing carried by said 
second link means adapted to reslllently support 
an end of said damj>enlng roll, means for limit- 
ing F^yotal jakorement of each of said link means, 
andf'^eaQS for locking said bracket and link 
means^ airaixifit further movement wben proper 
adjul^eat of said dampening roll bas been ob- 
tained; 

6. M combination, a dampening roll for print* 
ine presses and moimtine means at each end 
thereof comprising a supporting frame, a bracket 
mou£(ted thereon for rectilinear sliding move- 
me&Mi a plane normal to the aads of said roll, 
link meaiis plvotally mounted on said bracket 
for i^ement about an axis parallel to said roll 
& beefing mount carried by said link antf Adapted 
to support an end of said toll a second link par- 
aHel^o s&id first named link plvotally and ad- 



justably cozmectiAg said bracket and bearing 
mount, and means for locking said bracket and 
second against further movement whan 
proper adJustmeni of said xrll has been obtained 
7. m tombiTiatlon, a dampening ror print- 
ing presses and momiting means for each end 
thereof comprising a supporting frame, a bracket 
mounted thereon for rectilinear movement In a 
plane normal to the axis of said a Unk plv- 
otally mounted on said faiadcet for movement 
about an axis parallel to said roll a bearing 
mount plvotally connected to said link and 
adapted to support an end of said roll a second 
link plvotally and sUdably attached to said 
bracket and plvotally attached to said bearing 
mount, means for limiting pivotal and sliding 
movement of said second Unk, and means for 
locking sidd bracket find second link against fur- 
ther sLovament when proper adjustment of said 
ToJX has been obtained 

a. In combination, a dampening roll for print- 
ing ptxesses and monntbig means for each end 
t3aereof comprising a supporting frame, a bracket 
mounted thereon for rdctlllnear movement In a 
05 plane normal to the axis of said roll a link plv- 
otally mounted on said bracket for movement 
about an aads parallel to said roll a bearing 
mount plvotally connected to said link and 
adapted to support an end of said roll a second 
link plvotally and alldably attached to said 
bracket and plvotally attached to said bearing 
mount, means for limiting pivotal and slidiaag 
movement of said second Unk, spring means 
operative to di&w said bearing mount tipwardly, 
and means for loddng said bracket and second 
link against further movement whan proper ad- 
justment has been obtained. 
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Dncsre xsaimmifWB vm tOB job nmt* 

JNa VSBiSSt AMD IBE UU 

nmw A. T«rry. Broft^lfB. % T. 

«i as ■koboi iritb tbe iOTWrtftte plnoen^tto 
tau Bowiw, la OMAT to im wieh ^Ibte oom- 
mercteQjr; it li nebestwrrto ^olfirlBk^fcicd snd 

GoMOttttotiy Aftttore st tSae J^mtian ii to 
prMHe' a -iiot«1' and 'efXlciltEit ^ofe^fBad unia«- 
mtnt fbr -pHBUitg pretttt vhcr^ ixa(|E»-6t the 
fftct dzTisf i9Pe ua^ b»-«fBeiintlr m^ftd. • 

moit-TiMB^ ^tdo- lui^n^-a.TDUiUle Tt^Me or 
•Qivtett/^ltavby tho ^mnire itbtt A^utttifit -of 
tlio vutout TQUm eui m«de with tA^twMU 
wui»<y itt tfonffotto^oo with the phintetf aaufcy- 
letaiitttcaefllw iDl^ ' 
ABother Sefttun neMitt ftf^m tek^ood vrmngo- 

fttMr Amved meUl.yQneiijttaaurd metAliBOdh 
ULttaH or «M III* IfiUMl fv4raQirvJ»s« ink di^ 
raetlT to th« Bsmtttie or tm roltar. 

Aaother tatars r^Urtti to)W4nkrf etd ftxrwiift- 
nusit ftir Jtoe vith'iM 4x9fi>r*iiAi vhetclte » pair 
ot iBk-IM ToUeri .aBr^d&pteyMJn doialr ad- 
MfM naattosi, tofttiuriMtbia ipMiai lutniiar 
to'^tba rolIari.irtierifev'th» lodtfiiff. of. lacct^ tnk 
btt^wi tfio 9Qaert.iiMttttwtta0^.eUsdQitr4) 

A ruxacr^deiCttn'MaCa ier as Ji^feed ai^ 
r angemmt .wbgrete.4(D» otiOkeiBMoednUflzv.U 
pmsded vtcb ttui«p«id«ei od^ttidaacsiSi %VMa^ 
^triBdfr vli4f«fay tba tOoastUK tS Itfcr twistemd 
tor a 9dbitair foimcKii bcnuted to «ecprdaMee 
imb. ^0 fOotmsM-M «BansiM/M*ilte :pnAt6d 
Aitdtoi suctter abjQSPOiltrjoisri^ or.'wUena •of 
tlttrBM«lvte «utfaoa.f 

Afurthtr laatur* nlatMto « uaftary |i4«ptor 
uiUv*ta5t4i7lBff taki'dflriiwl for read/ attadh- 
uuit^fltftxusard Joj^^rittUtw macblBM. 
a BtOfflt .«»vwvid MK^fwd foto.ts mounted tdr 
adluftmeBtloraBd fih|t:PstaitiBf ^ tgpi^ ntfkr 
of ^Ttrttag iiiultA«raIlBs Jojiipr^sterii, 
' A itirthftrt««UMr«laM CO jiA, adaptor flust^or 
a]gHtditteui.;atfairhmant: i» .atitinf . AtiltiTtflUer 
jc^ tpcbitere* whorcta fpotdaUy -.diMlBned ^ixkk 
roUuiaiiied jnootuiioettAawttlia doctor bladt 
to oeoommodaiftiiha p))yrtr,a1ii»nd- «b^eal <ihar- 
aetecifftiot of ia«t;<li^yBif * 

A #(01. nuHur fcatoro nUtcfr.ta.4he bdtcI or- 
■o^itaatloo, . azrameBcat .and. tolatiuo loeotlon. of 
parti- wbloh .ooatttinta a'*<imp|b, Imiwyed .aad 
highly tlBidAt omftars vio^attlo^iAk M^ni adap- 
to» -foripnattag pretMt, ^ertliyrFi^ctnf ikaa bo 
dona wtttLtaat dtjfjtog Utftjtt^ai theUoontatn- 
log ft Bigmant in a vol&tilB aolvahttfr ^afalblAiU&h 
a4 M> aleonoi or ctia Uko>. . . . 

' otber faatoMi $sA adyantigri boi j^eOflt^ 
enuttigratiid wiU b* appaitat tftcif a bbiutd^Uoii 



m» Inrwi felon relatea to printing . 

and aore opeolo^ly to a tmltaiy attaeta&tBt for 
cooTantag prtattag parakBi of tbo onttaary 
»rtatOT*> ink or omak t9p» to^prcuet employlag 
tag of a voUCUo favt drvlBg l9po. 

Beretotore la -prlntteg in*T^frta of tbo Job* 
prtatfag type, It baa bean enitaaiafy to employ 
«»-oaUoo ^b^mtteg ^ •whldi, beeaaee oTltt 
ebemtoal aad pbydortl chanttevldttci lacludtag 
ft! high vUccitty aad lov TolatUS^, re«Blrw a 
ee mpiio a te d syvtem of feed aad appbeatar tollers 
for vorktag the tak aad traaal^tilag tt from the 
f ouataia Co the flaal pilattag roller ta ordgr to 
taeuro that the lak hai the proper eooeUteaey 
end uaitonalty at the prlatlng potat. Aa aa «s- 
aaple ef a typieal pre«i which tairotvee each a 
convenfiioBal lak feed and ndler eeeutnielioa. 
rofsrmce may be had to 4ihe>pzeei whkh le eold 
hi the trede undfit the daAgaatloa "ibrrii Ivpo 
: pa" manufactured by the BacrU Seybokl Pettor 
Company, of ^veland, Ohio. BatMy apart 
from the relatively ooa^es tak feed aad roller 
etructure of these eoatiaUonai Job-artattag 
preoee, te the fact that the flalebed week veouirei 
a comparatively long tlaia for dryiag. la most 
cases* a delay of tweatyrfoor hewi li stecoMry 
bef oze the pxlncmg.lalc li BUEBdeaOy dvy lo that 
the work eaa be need or traaefenred Co another 
point for cuppleaieatary work goeh ae foldiag or 
the like. Beoauae of tbSH gMat.ddlay» the "Hit 
coil of printlag with suc2i M**HiTi^ ^eteTtfttty 
iacreaaed. 

While varioue attempti haye been Blade here* 
torore to adapt coavAtlaaalJdb-^ilatlBg preeen 
to the lue of fast drylag Jake, theea attaOsple faAve 
not been eocoevful beeaute of tae coaq^oatM 
ink feed roUer axraagemcRts wblhh aHowe the 
▼olatUe siatenais of tbrinkiia-diy oat before 
reaching the pnatuig roller. Yurthgnaore la 
some ceaea it Is daelrable to- be able to ase eueih 
conventional jcb-pidattBg . preaeiM cither with 
jobber's ink or vith feet dryiag inks. Aeeord* 
iagiy, it is a principal obl«»et of this lavsntiDn to 
provide a simple, dmp aad UgUy etteleat coa- 
verter unit whltih cea 'be -readtty attached to ex- 
isting iob-priating preates whereby each pa^es 
can be ooavcrted rapidly to operate with, fast 
drying inks. 

Another pirSaoipal obdeot.or this laveatloa Is to 
provide an lakiag derloe wher^ lolv-peiattaig 
and the like caa be effected wtth-apslang lak 
which dries sabstaatlelly lauaedlately ^rter ap- 
pueettcfa,^ X havb found that witli thU ntm tovto*. 
it is .possible to execute aearly all f oBas ot .com- 
ttemia job-pnating.wlth teat diylpg laksi whidh 
lake consist of a volatile solvent br vehlisle soeli 
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of ttaa f anowtnc lUtaUad dmengtlQam «Dd ttie 



Vli^ 1 to 8 peape otf fB vleir of a imttvr ink- 
l eedto y d»Vlet ^tby Ml fo&er tfp« oUbodyttts 

fiv. 8 It aa ind vtev of ng. t tfbovtao tte 
mannrr of otUeUof ihe dvrtoB to o p**w«"f 



nr. 8 u an aUoivsA vtoir of ptn of no; 1* 
fSt; 4 U aa nlaxgwl viow of aaotbor port of 
Flo. 1. 

Vlff. 8 to o tap-plo& vj*w tf Aaotbtf oao pr<- 
f mod om^odlDMDt of tho iftVtftCtott. 

Pig. 0 to aa oad tuw of no. Ol . . 

no* 7 to a oecttonal view of fSf . 0 takm ap- 
prosbnatctlj alacf tho finoi I— f fhoroof looUtao 
id tho dliocUoD of tto airova 

Tlo* 0 to 8 dlaonsnttatte dovattonal ond Ttofv 
of o l9plei] fob-ptiBttiif |ucn cttbodFtag. tho 
f cotBioo 'Of tba toT4Attoa« 

Roftmno man partioutoilf to vui. I and a« 
Che wnionl. rmmaati fbo l^oaa oo «paoed 
mtteal nsdobto of anr woO-ktuviL fMm oO 
ivliitt&8.prw fobb tor oxnoptA ai (hat kaovn 
to tho job>»pxln9no tnde m tbo nstaMi tlpt 
JotFttnter, Ttio ptfotM or type xoltor I eorvT" 
iog cbo imafber prfatSAo ^to, to dm oo l& tbe 
directloQ ctf the amnr by the oote and oaailoo 
meeh an tem of the proM whtoh to of wea-^won 
eoQetraettoB: no uhicaiy i&fc*feed a^^ptor ae* 
cordlBO to the ianmttoaa to odhaitaldy mpported 
en a pair of feraokato 9 divoaed nt op^eilte Mt* 
of the pvtattoo auwhlno oad attaebed to tho 
upri^ i themO» tor eoltehto bolto 0. 0. The 
bra^eta 8 are epaead apart raAetentty te aaov 
the isktao attachmeat to ho mvod hodD? ae o 
oolt toto PKB^ oeopemtbo lolattoa n&th type 

the loktaia omnfmnttl eompr^ a fiot metal 
mahi enpport 0 vhtoh has o hoto 7 at oae end 
Bad a dot 0 at tho other.oad. Attaehed rioldtf 
to raoh of the bsaoM 8 to a ttreaded pla 
the Itft-'haad eia 0 'paalao thiooob the h*^ 
h vbflo the xto^t^haad pla:«noaoia la the ^t 
I wher^'the entire aiennhty oaa toe ovuho 
eronad' the kot-haad pda and tba *Mfcg**"<**w^i 
xeiattoa botweea 1he lied remote' and the trp^ 
loUer 8 oaa too loadSIr adloeted^ Mr*thto por- 
poae, the aatoi 10 an Ipeaoaad and the mppovt 0 
vbteh oarttof tbo takSno anwooaeat to ewnao 
ecaqhdptaOaoaplwtwhotoiipoabothBatt 10 
are ttthteaed to faitOB tho aiaemblr to adfufted 
poiftloat* Vhetnod odjafimt tbe'eppMlte cada 
of ettppitft'O toy neaaa of eereva 'II, art tvo 
trmeks or ouldet ft» 10. Tl&eoa fuldea axo dto* 
pdted ohove end to ohanmflat with the cuUUaa 
proleottoBi II. lOi foiBttoo aa latooral part of 
the mtmhor 0., Itaabon li^lO and li-^sl thue 
a ftddo Mttk Ur the room 10 aad IT 
CO loOT dtt than 10. fhitnod odJaetat 
^^potito.cBdt of thaft lO aio o pate of awtal 
eaettoot 10, 10, thova te aa eaUrged form to 
ng.8. SaehofthepmBhete It, IO»to providtd 
with 0 domvordly Mteodtog log fi which hae o 
fmooth flat toaehtoed' tinrtiirTanf retttog on and 
adapted to ehde en awhber 8. Bath Btnber 
1%, U, atoo canlat en toteoral heaitoo toraekei 
tl which It prorlded with aa ooetntirlo opentef 
to YotelTO tho lototebly adloetoble bearsag 
tieeve It. to which Ibe eade of than tl are 
JooraeDed* AStad to ««ish'«to««B It to en od- 
joKOiig nezuiie le waervtir uio eneorci oiaj m 
tod«pendent|r Tototod yoty tho poihloa of 
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the endc of ehaft tl with Hipect to thaft 10. 
Alter btlao properly adioitod, the tfeevee H art 
'to podtSoa taF ooltabito wtog-antted tat 
ecrowe tt. 

Rigidly fattened to tfioft 21 to o feuntoto reOer 
IT which, to aoeordanee wtth the toyeotton, to 
o< a 0oooth hard end toipervtoiu noterial 
80 polUhed awtal or ecraaue, aad to adapted 
to retote whOe parttoHy iBuncned la the teh 
ecafatoed to the paa or zeeeryolr to whtoh to 
topportod oa wowtoor 0, bch of tbe TnoaibcTi 
to, 2I» atoo hae another totcgral beartog toracket 
to to recetre the tndt el ehaft 10 to wtoeh to 
feetnsd the appUoator toltor 01 of hord Botal 
eoch ae teeei or tho Uke, Xn oeoordoae* wtth ta* 
lavtntloB, Che inner Ol hie Ito euriaee etched or 
oioraTfed to pmide a eahitaattoUy unUonoly 
retteglated tttrtaee. TMtcahly^ the fiaeaeu of 
the cagxavtog thouid en tbe avexage not exoeod 
that oermpoTMllng to a 000 aieih texecn ood 
riMld not be eoaraer tbaa that auretpendmo 
to a too BuA ■erom. z hsra fouad that br 
hflstttoo the icreen eogcovtoo wtthla the ebove 
haUto aad if aitoig the etehed roltor for tbe 
tnatftor of tho qolca drytog tok to the pktottog 
or type raSer, tattofaetoiy retolto aie obtatoed 
with fast dnrtoa tokt of the type cmpToytog a 
TDtotiloyebtoJeeDehataleohdortHruiEe^ ^of- 
eraoiy, the tah eboOld he to the ftom o pto» 
neat tntpuntloa to the eeltcat althongb It will 
be uBderitoed that It to wltbto the oeoipatt of 
the tstfttittba to tniploy to-eciled nnllcOrta] tohi- 
Uone of ptgmeat ouch aa oarbon-tojaok, graphlto. 
flte.« to a tototiie veatele, a ptomeat toh that 
mi7 be ttttofectorfhr otcd to that aold under tbe 
tmde aiMBo "AaDoi" toy Xotmattoaal Fxtotlng 
xoa company* Boiler Ol to drtvea toy o oea^tt 
whtoh to torn to drttn to tuitsbto timed rdoticn 
to ttott tear whtoh drlvet the 9pe roller t. BbafI 
iO 00 atoo hat fciyed tboreto a rcer wbotl U whtoh 
meihee wtth cear wheel 01 keyed to thaft tl. 
preferably, tbe ttoth of otara 10 and tl are made 
long end deep enough lo that th^ fludotato 
their proper drtflbg rtlattott to afl adjueted pott* 
ttont of roller 07. * 

AOUen tl ond 0 1 are prmnded with a proteellTe 
houttog cowpriilBg tbe tad platet 11^ 10, whtoh 
are faet«ed toy toneftBto IT, io,.to the attodattd 
Bwmb cfi II, to, aad a eovcr ptoto 01 to hinged 
to the ead plateo 01, 00, ^ toltable htoget II. 
Tho old eover ^to tomto?«d to na. i to thow 
ttM xoltonH ead It amo ctoarty. 

Ae wm be eoea trom Plga. 8 and 4, the f^ert 
tt end 01 are ia ttty e3oee oontaet. aad itoet tbe 
tofc euaply to of the fatt drytog type eooitottof 
of a pigmoat or pigmmto totpeaded or eoUeld- 
ably dtotdved la aa aleohel or ■mmej* irehlcto, 
the toh to of r«lat|?ely low Ttoootfty. Btoee the 
roUen are rotottoig to the dtioetloa of the arrows 
(ftg, 8), the oseeoi toh would tead to fona, a 
poid to the treugh-Uke rogkm P betweon tta 
TODort. la erdv to peofont thto aceuHWflaaen 
of tok, the toUcre hofe their flat eadt to dote 
oroatattv to and psoferatoh^ to eoncaet with the 
tad ptotoB'tt, II, ae itewa moro clearly in Pto. 4. 
WBOi of taid ead platea to foimed or pioyided 
wtth aa tochaed oroore or eheaae) II which ex- 
tendt upwardly btfoad Cbo lofloo P between the 
roOen tl. ||. aad atoo eiteBd dowawanOy toto 
the Pen 01, X ha?9 toond that by ehU emate. 
Bwt eaeetc ink to prev]fBtod fregn todotog tot* 
twom the ridlen aad to rottinud dtreetly tlsrough 
oheimeto II to' tho toh i imiii wair te, XferarOBrto 
Ea;u«c taa tpooag reiaadQ oecwtea the traaeftr 
r6Uer 01 end type nSer.t* <haft .10 hai fattened 
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thmto mt stB cmodta «i)dl 4h8 tticmbtrt 41, 49. 
PuteMd to mcmlieni 49, 49, ve ttaa ttam4eA 
Mns44. 49, wbldipwttttOQghQpeal&BittthB 
eomiPODdlnf pittts 49.-41lMeaiea to arabm 
19— tf, It—It. m$ potftfoa ttf di«ft 19 _ 
consequcatlr the potUSoft.of tkM iatl» ftlSnDf 
unit Is ftdjnstftble by 1eo9«ntnc thrOodr-BiHi 49 
And vlng-mits 49 whereby 4hm pcMltfeDl ^ -ihg 
ends of shftft 19 mmy be mdcpendMitir adlQIttd 
vlieKuDoa the nuts 49 and 49 miy be tlgbtCDed 
to lock the ftttemfity in itf aojoneA poiltton vlth 
re«pect to the tjrpe ron«r» 

I have found that whoi inks of Uie teit dryloff 
type emsOoyttig % vtilmtSU TehMfr mtfb m m 
ftlcobol ere employed, ^oy fineqoaiay it becomes 
neecaaary to adjust with vreelston aot only tHo 
pretture betweea the iihpervloQa foontftlB joUer 
:t and the applicator tcXin 9l,1»ot*al9othe pres- 
sure or Qpachig between the -appUoator f^er 91 



and 9 



10 



10 



The ink boc reeie ibr 44}tiiteUo dtding move* 
ncsl en the upper mcmhot 149 and 4a locked 4& 
a«totedpoiltMtbytteaM<tf loekbitieravi 141 
irtkieh pats throoch sloti 499 Sn member 199. 
Tbm engraved or ettfhed Ink ttanefer xoUer 119 
4e ra«t«ied to a shaft lU srhleh Is mnnted In 
emtible Journal beartasalA the br«eketa 1 19 pro- 
vided vtthretelnAvlafhs CO pmeot longltodtaial 
dlsp faccmen t of the tfiaft Ink transfer roller 
1 19 i«, la acoordaaee wtfih the infenttoo, of a hard 
matKElal atMib as poJWbodateel hating a lettou. 
lated ainfaea fomed by etching or engraving 
wUh ah average flhcneas preferably not exceed- 
ing 204 mesth and an average eoarveneu not ex- 
ceeding 190 mefih as dacrfbed above In connec- 
tteWlthV1^1to4 Freferato the etched de. 
pmions azft untfonn In eroaa eeotlQn, Initaad 
of using an etched steel zoner» a atmUar liard 
inpervloitt and tfnooth-^eurfaeed roller acch 



and the printing roller 2. P^trchermore, It may to vltreoita, oenuBlc or the Ul» may be onpioyed, 



be necessary In certain kinds of printed ittfajeet 
matter to have the pmura or apadng between 
the rollers different ftom one end to the other. 
For example, the margtn on one etd» oc the 
printed sheet or eurfaoe may have denee or dose ts 
printing. vhUo tta other margin mvf have tela* 
ttvely open or Itttle printing. Baeaose of the tov 
viscosity anil high flowAblUty of the feot diylng 
Inks, it is desirable under aueh elrcoingtancas to 



thegmface ^ the toller being etehed or engraved 
in any weD-known manner. 

Agear ll9UaAzBdto4haft 114 and la in meeh 
with another gear I U ^iteb forms part of the 
aame driving merJiantam vblch drivea the vailous 
lak^faed roHens of the press each a* the rollers 
191 to 199 eng. 9) JO. that the etched InJdng 
roller M9 of the converter unit operates in proper 
direettoa and oaed relauon vltb reepoet to the 



provide e greater quantity of Ink at coe end of printing or tm roDer 199 of tbe praei on which 



the type roller. For this reason^ ttie independent 
adjustments are provided for each end of roller 
37 with respect to roller 91, this ad^istmnt being 
effected by the Independently adlustable ecogn* 
trie bearing deevea S9 at Mch end of ^slt 94. 
Likewise, the indepeadsnt «d}uataedt for tech 
end of the roller 91 with la^eet to the prtndng 
roUer 2 u provided by members 44. 49. 

Refemno to Flge. 4 to 9. there ia shovn a pre- 
rarrao modification ot Uga, 1 to 4 vharain the 
fountain roUer 97 Is pmlded with a specially 
designed doctor blade, and tha manner of ad- 
JusUng the vmIous paita la somewhat nodUled. 
The unit aeeording to this prefemd emhodlinenb 
comprisee an Utk, box or fountain 194 having a 
bottom 199 which extaads forwanQy b^nnd the 
front wall of the box. The rear wall 199 of the 
box tc ineihied anis has attached chareto the 
doctor blade 194 which. In aeeordanee with the 
mventiani is in the fom of a voleanixsd hard 
rubber strip of the order of hardness nprennted 
by ES durometar. noa doctor btade Is rigidly 
clamped between the matai jtrlp 199 'and . the 
waU 199 by screw so that the o^echanging or 
effective lip 194a can' be adjusted 
/or 



99 



the uaaal robber printing plate is fastened, the 
daggtto n of rotation bdng indicated by the 
arrowa. 

Ihe b earing tea<aete 119 form part ot a frame 
oottsMng of the aide racmbcrs or caaUogs II 9» 
Ml, vhich are united at thstrfbrward ends by the 
rigid crass am 199 and by ^haCt 499. Member 
199 IspravUted uith tvo openings through which 

Thacast- 

hm 119, have UtcnUy extending integral 
Iw 199, MA of whIbh.U fomed with a slot 
through whlclkJWBCx the laek-«ut fastening 
screws 199. Oie ends of which ara threaded into 
plate 139. 

Xh order to guide the mk box during Its adjust- 
9^ cUdhMT ttofunent, and to prevent It from 
tDttng* the eeatotfi 119, 111. havi Intvral Hps 
194 which define with the MJ n wn t members 
149 a ehaimal or track imMcht^ lateral ends 
of the mamber 199 ride. Ae and portlona of 
the ink box are pronded with oovermcmbcre 199 
to the rear portion of which are adfuata^ fas- 
tettedbT«crewsl9lthambbarwtperaii9. 'Wlpen 

m.eugaga flat onda of the roUar 1 19 to pre- 

to take up 90 vant Ink being ctfited uPVardly therebr. 

Fbr the purpose of adjusting the posltf on of ths 



The extended bottom v&n 199 haa fastened otohed transter roller 119 with respect to the 
thSEreto at opposite ends a pair of ttknaded posts Prfntbig or type roUer 199 CFlg. 9) of the pvess. 
I3T to receive the threaded sdmnka of correspei>d- there are pruvldad at oppMtbs ends of the unit tvo 
ing adjuecing screws 199. The Ink box la sop* 90 threaded adjusting serewe M 9 which peas through 



ported cn a flat main supporting mambar or bed 
plate 189 adapted to extend transverse^ across 
the front OX the press adjaeant the printing or 
type rOCer thareof. Bed plate 139 is provided 
with a perforation ftBo at one md and a slot 
Il9b at the other end whereby the cntiro uiOt 
can be removably attached to the frame of the 
printing press and whereby It can be pivoted 
around the pin or bolt vhlch passes thnmgh the 



oorrsgpottding threaded ^Mnlngf to thm luge I 
carried by membera 149 and 149. The acrewi 149 
are locked in place by suitable loek-^nuts 1 49 pref- 
erably pravidad with thair own adiufting handles 
1490. The ends of aerewa 149 are adapted to 
butt against the front flat edges of the eastings 
N9 and llf. Saeh of the eaatfaw 119, 1(7, U 
provided with » lateral integral hub 191 to ra- 

celve the round shaft 199. Shaft 199 therefore 

opening l39o so as to enable the unit to be ro PMm between the guide memben 149 and 141 
cleaned or repaired withont disturbing the press at opposite ends of the unit and at these portions 
prcvv. Festened In any aultable manner adla- the abaft 199 is reduced in diameter so as to pre- 

143. 119, which extend forwardly of the plate theroUer 119 withregpeet tothereaatn&uTpana 
to define gulde«ways for purpoeea to be described. 79 of the unit The frame and rdUcr 119 are nor- 
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i to • latWBTd pottttBtt tv attiM of « 
■lOB iparliigi 111 Meh ot vbkh 
iw ■& nd Mtad i&.a mees in tlw bed ptai* 



jTMettSattiitmbJtl. 
With. 1m tormctam siTBnicma&tii. st ii „ 

beat and tlwrefore^ poilttaof tbt doctor 
114a tedtpMidcnUy ^ iht tdliutom flf the 
xotttr 111, v&tte tt fi Bin ponlUt to «djan t&t 
ctshcd ROler III sud doctor VUdo tad ink b«v 
MA -ttnit. TtaMtt-sboimiayii; SsatamB- 
BMtie tld« «aovitSoa«l new of a tnleal Jeb*p«tei« 
ttkf ptw oT tkw type aonunr dfiis&ad to eiapioy 
& Prtattag Ink of low volatility ladi w vml 
oQ tnks wed la job pri iiteii> TUs tjpo of ivett 
boo the ofl talk foimtiin Ilia iiiRported odjoeeat 
thofeopof thopretifruMi Loeated betwMn the 
prtadag or tn* i^Uer fil m a Miteft of thfc 
werktaff a&d dietifbatlar Tollcn lit «blah «n 
neeettazy to order to nuk* eun.tbat the Ink Item 
the fouatida iMa be* the proper eeailstmcr 
before it Je eetuiijr oiq^iied to the terpe roller in. 
Ctooperattaf with tbji .type roller lit le Ba.lim»re«* 
4oa rdler IM end a feed roller ill meeni 
of which ttie enrdapee or diher ttaaki to be 
printed are earned irou the kilct hopper ifl to 
the typo roller Obd are dleebarfcd after prtntlne 
I the - - - 



.about ibiEper epd more readO? eoatrottcd^Eiat* 
hkff aaay be edtectod a&d the aaehtocxy eea be 
maintained to contbiQOtt* nee without dontna, 
a dieadvaateca whstb li alwayi pnnt with the 
c ordtoeiyJelHaeiMhcpccniDkibeceneeeuebtafce 
an nf hikh viaeeettr end tactmen and MtatlTetir 
low velatllitrieBd to aoeumiilate doit 

The ananceeaKit ae deecrttod comlcte of a 
eomplete and eetf-eantelBed mt which can be 
10 attaAed readUy to « wide varied or peeaaea. 

the amaiciBBBnt peofldae the 
In aecaracy. of adjuetnutit end en- 
tha e^lbe ontt to be.ptfoted or fwvnt 
around the ihaft II (VICL ue> or amond the 
15 azlA of tfiaft III <VSn. 8«t) in a plane panBel 
to tbo axil of the prtnttnr filler, and alio to be 
evuni ardond m Mi MbeUattally parpendloa- 
lat to the prtntlttd xtiUer. Thli ouhlei the In- 
apeettoa and operation of the prtottaa to be 
so readOr mpirftied for npelr, eleanioa or the 



into the recalvine hopper 117. Preiaee of this 
general type are well-known la the art, of which 
the ''Karrle type w: referred to hetctaabo? e to 
typical . Thm converter nnlt of flea. I to 7 la 
ahown In dotted ondlae la i!^. I and the bed 
piato III of thla unit la adapted to be removably 
faatened to a bracket III which to attached to 
cho rear of the pMia by auttable botta III ao that 
the etched ink traaufcr roUer I II to tn dtoeot ink 
traatfar omanaat wltti the type rOOer IN. 

Sy meeas of the tfngle bed plato III v&ich 
oarrlee «be entire nntt. It to poBBlfato to afetaoh tbto 
converter unit to eadettna preaaea in a veiy rimple 
, manner, trhen the bed ptoto III haa bien faa- 
tened. the ante Ul are looaeaed and the eerewa 
III are tuned ao aa to more the frame and 
etched roller ill tnto'proper ralaOim w»h re- 
apeet to the ^ Rdlar III. By meaaa of tlm ad<i 
inatmenti 141 wit oppcalte anda of thematti it to 
poealUe to renOato the pteaaure betwen the 
etched roller III and the type roher tadepead- 
enfbr at e^pc^enda* When the roller III haa 
bean prepany ad)n«Ced« themembera III are ad- 
juated cauilnr the Ink box and the doelor blade 
to move ao ae to provide the proper preaaure be- 
twawtheedffi Ilia of the doctor blade and the 
edffa florUnder Ml. Bare aaaln tar prcvidlnficpa- 
rato adfaatawnte of each end of the unit, tho 
prevure or dearaacea at the bypoalto enda-oc the 
doctor blade can baaoenrately rendated. 

Z have found that with arraayemfento anch aa 
Uioaa d e a orih e d eaplorlne the variotta todtvldual 
praaiire and apactoi adiiiatmcnbi for the doctor 
atombar and the etched tranafer roller, It to poa- 
atble to nae fact diyinc laka on the nmal Job* 
Ktotinc prcMOL Z have aleo tound that by ua- 
iny -the inKlnf arrangamtts ee deaorlbed^ it to 
poaatble to effect Jeb-prlntAc with maadm^ 
apeed ainee the ink drlee ittb^antUlSy Smmedl- 
atcty. PUrthemorap hf natnt the partMlar ar? 
raakemeat and adfuatascnt of parte aa deecrsbed 



XI be w]4entood or eouree that vazioua 
Chanaea and modlflontJoae auy be aude in the 
partlcolar etrthndimmfe dtoalfleed wfthout depart* 
M totf>omtBocplMt^eobpeof thelnvnttoa. 

WbatldaiBto: 

t* A cun v ert er unit of the typo daaeribed eun- 
prlatny a eoppert for removable attachment to 
theframtcr aprtottoaprcop aa ink box aUdably 
so attached to aald aoppoii, an ink tnmaf er roUer, 
a fnuna a)ao ihdably attached to aald aopport 
and carrytna aald roQar, a doctor blade flaedly 
mooated with reapect to aald bon. maana to ad- 
jut tba trauttr reUar wnh' raapect to aald boi. 
aa and with . nipeet to jthe pitotiag roUeri and 
maaaa to adluit (he doctor blade with reject 
to aald ttaaafer roOar. 

X A cciLVerter unit eccnrdlaa to dala 1 in 
whkh te.awani for adJntOac the retoOnn be* 
40 tweea 1^ craatfer roDar aad sstoUaa roller la 
Independint ■ of the itirttw for adjnatilns the 
deetCr blade with reapeot to tba tranafer rdUer. 
. ». A convaiter mot aocordlny to daim 1 In 
which the meana to adlnat the tranafer roller 
Ifl with rc^»eet to the prtottnc roUer of the preaa 
inetsdea a pair of aprinaa located betvecn aald 
and aald aiUMrt .aoimaliy tandlna to 
aeid tranafer rnUar from aaid doctor 
. td a pair of adinatahto atopa earned 
IB by aald mtppaxt and enfayinff aald frame to ad- 
iuatably llsdt the «a««kf betwen the doctor 
blade and aeld itasle roUar. 

i. A wteiy ink feedtoa iiiamtal/ for attach- 
ment to a prlnilni preaa of the type havtof a 
H .type toDar, eald aanmbly eoaoprtabia aa eo* 
iraved pouabed metal ihklnf tnaer« a flat mato 
aopportiac member adaptwl to ertend Craai* 
▼eraelir aeroaa the front of the pram, a rl«ld 
fraaw ttavtof lataml bearing aupporU for aald 
ao roller aad alideto toward aad away from the 
preaa oa aald aopporttot member, an ink boa 
raovatale aa a ualt with aaid fraaie, hortoontal 
auidea for aald frame, and meana to ptvotaBy 
aopport aald main anyportma member with 
H Cpect to the pmi adiacant one aide thereof 
whmbr eald aiaamhly aus be awung throngn a 
horfaaatal anfto for etoaninf « inapeotlon end the 

TBCSaCAfi A* "XSRRT. 



W019035 

04/26/00 WED 11:49 [TX/RX NO 8734] 



c 



Nr. 319962 



Nr. 319962 




SCHWEIZERISCHE EIDGENOSSENSCHAFT 
EIDQEN0SSISCHES AMT FDR GEIST16ES EIGENTUM 

PATENTSCHRIFT 

VvroffenHicht am 30. April 1957 



IQasse 48 d 



Paul Heimlicher, Bezn, ist ala Erfinrtw geniumt -wocdea 



HAUPTFATENT 

Maschinenfabrik Winkler, Fallert & Go. AC, Bern 
Gesuoh emgereioJit: 18. November 1953| 18>/« TThr — Patent eingetcagen: 16. Mto 1957 
Farbwerk fur Bnchdruck-, Offsetdrnck- nod dergleichen Maschinen fur Farbendrnck 




Beim Druck von Tageszedtrnigen iind Zeit- 
!^hriften ist es fur das bessere Hcrvorheben 
von einzelnen Annoncen wunschenswert, diese 
spaltcnweise oder seitenweise in versohiedenen 
I Farbcn drucken zii konnen, ohne dabei mehr 
ah e'm Farbwerk beanspmchen zu mnssen. 
Zn diesem Zwecfc muB, Trenn nicht besondcre 
Kinrichtungen vorhandcn sind, beim Umstel- 
Icn auf melirere nebeneinanderliegende Far- 

10 be 11 das ?anze Farbwerk sauber g^remigt wer- 
den. Das Reinigen der Farbwerkwaken geht 
dal^ei sebr rasch tmd miihelos vor sich, da 
liierfur Apparate verwendet werden kSnnen, 
wclcbe das Reinigen masohinell bc9orgen. 

u Oanz anders vei'halt cs sich mit dem Farb- 
kasten. Dieser mtifi von' Hand sauber von alien 
Spuren der vorhergehenden Farbe befreit 
werden. Die Unterteilnng kann erst dann 
diu'ch Einsetzen von Abteilwandeh in den 

so Farbkasten vorgenommen werden. Man hat 
daher nach Mitteln gosiieht, das Reinigen des 
Farbkastens zn umgehen, indem man znsatz- 
licli(*, komplette Farbkasten mit beaonderen 
Duktoren iind Farbmessem, oder komplette 

u Pnmpen, meiat einc Scite breit, fest oder aus- 
wcclisolbar in die Maschine eingebant hat. 
Diosc Znsatzapparate iibertragen dann ihre 
Farbc an anderer Stelle an die Farbwerkwal- 
-mx, a Is (lips beim nomalen Dnick mit nur 

so finer Farbe der Fall ist. Diese Zimtzaggre- 
pate haben verschiedene Nachteile. Einmal 
siiid sie i-eeht teller, da sie die koraplcttc Farb- 



dosierungseinrichtnng enthalten, wenn aiich 
kleiner als die ohnehia fur einfarbigcn Druck 
vorhandene Einrichtimg. Viele InserentoUgs 
wunschen nieht nur eine bcstimmte Grnmd- 
farbe, sondem einen bcstimmten Farbton, 
welcher oft mit der Verpackung des angeprie- 
senen Artikels ubereinstimmen mufi, Darans 
ergibt sich die Notwendi^eit, diese Znsstz- « 
apparate jeweils doch reinigen zu miissen oder 
aber eine gauze Menge solcher Apparate anzu- 
schaffen. Die Montage der Znsatzapparate 
mnfi zudem recht genau sein, da von der Gte- 
nanigkeit der Montage die Giite der Farb- 
gebung abhangt. Das genaue Montieren der 
Znsatzapparate in stark verschmutzte Ma- 
schinen, vorgenommen dnrch mechanisch nn- 
geschnltes Personal, ist jedoch eine heikle 
Saehe. Als weiterer Nachteil ist zn nennen, 
da3 das Farbregolieren immer an diesen Zn- 
satzapparaten selbst, also in der lanfenden 
Maschine, vorgenommen werden mu6, wah- 
rend an den Einrichtungen, welche fiir den 
Einfarbendruck ohnehin vorhanden sind. oft « 
die Beqnemlichkeit vorhanden ist, daii die 
Farbschranben von anlierhalb der Maschine 
aus bedienbar sind. Mit den erwahnten Zn- 
satzapparaten geht somit diese Bequemlich- 
keit fiir den Farbendmck verloren. « 

Die Erfindnng beseitigt diese Nachteile. 
Sie beniltzt eine Duktorwalze, die zur Fuh- 
rung der Teilfarbbehalter RiHen anfweist, die 
die Teilfarbbehalter an den Seitenwanden 
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Jialten, wobpi samtliche Teilfarbbehalter in 
einem gro/Jeren, urn eine horizontale Achse 
verschwenkbareu Farbbehaltcr auswechsclbar 
gehalten sind, welcher Farbbehalter an der 
s dem Gelenk gegenuberliegenden Seite durch 
eine aiasklinkbare Laschc in der Arbeitsstel- 
lung in solcher Hohe gehalten wird, dafi eine 
genaue Trennting der Teilfarben gewahrlei- 
stet ist. 

10 Beigefiigte Zeiehnung stelit ein Ausfuh- 
rungsbeispiel des Erfindimgsgegenstandes 
dar, .nnd war zeigt: 

Fig. 1 einen Querschnitt durch eiuen Teil 
dc9 Farbwerkes, wenn es fiir Einfarbendruck 
15 eingerichtet ist, 

Fig, 2 einen Querschnitt durch denaelben 
Teil des Farbwerkes, wenn es fiir beispiels- 
weise drei nebeneinander laufende, verschie- 
dene Farben eingerichtet ist, 
20 Fig. 3 einen Langsschnitt aus Fig. 2. 

Zwisehen den Maschinenwanden t nnd 2 
ist Traverse 3 befestigt, welehc Farbmesser- 
balken 4 mit den Farbsclirauben 5 \md Farb- 
messem 6 tragi. An Ti*averse 3 ist ferner 

2s Farbbehalter 7 xim eine horizontale Achse 
schwenkbar befestigt xind mittels Lasche 8 
in Arbeitslage gchnltcn. Duktorwal;!e 9 mit 
Riilen 10 zur seitlichen Fiihnmg der Teii- 
farbbehalter taucht in den Farbvorrat 11. Bci 

so ihrer Drehung in Pfeilrichtung nimmt sie die 
an ihr haftende Farbe mit, welche durch 
Farbmesser 6 t^ilweise, je nach Bedarf, ab- 
gestreift wird. Farbubertragutigswalze 12 
iibemimmt die Farbe vom Dnktor tind gibt 

35 sie an die Farbwerkwalzen weiter, "Wird Far- 
bendruck gewiinscht, beispielsweise di^i Far- 
ben nebeneinander, dann wird der Farbvor- 
rat 11 iiber Ventil 14 mittels riickwaiialau- 
fender Pumpe nnd elastischer Schlauchver- 

40 bindung rasch in den Vbrratstank 15 abgelaa- 
sen. Ohne besondere Reinigung und ohnc bc- 
sondere Vorsicht oder Genauigkeit werden 
darauf Teilfarbbehalter 16, 17 und 18 bei ab- 
gftschwenktem Farbbehalter 7 in denselbcn ein- 

45 gelcgt. Nachdem der Farbbehalter 7 samt den 
Teilfarbbehaltem 16, 17 imd 18 wieder in 




Arbeitslage geschwenkt- und die Duktoi^waize 
9 sowie die ubrigen Farbwerkwalzen 12, 13 
und das Farbmesser 6 gereinigt sind, konnen 
die gewflnschten Farben 19, 20 nnd 21 in die so 
Teilfarbbehalter 16. 17 und 18 eingcfiillt oder 
die darin bereits von fruheren Arbeiten noch 
enthaltene Farbe zum Drucken vemendet 
werden. Das Reinigen dieser Teillarbkasleu 
kann aufierhalb der ^fasohine vorgenommen $s 
werden und gestaltet sich wegen ihrer Klein- 
heit und cinfachen Form sehr miihelos. Statt 
die Teilfarbbehalter immcr wieder zu reinigen, 
kann von den relativ biUigen Teilfarbbehal- 
tem eine gi-oUe Zafal vorratig gehalten wer- m 
den. "Wahrend des Druckens kann mit den 
gleichen Farbstellschi'auben gearbeitet wer- 
den, ob nun cinfarhig oder mehrfarbig ge- 
dnickt wird. Durch die au^linkborc Laache 8 
wird der Farbbehalter 7 in soleher Hohe ge- es 
halten, dal3 eine genaue Trennung der Teil- 
farben gcwahrleistet ist. 

PATENTANSPRUCH 
Farbwerk fur Bnchdruck., Offsetdruck- 
und dergleichcn Maschinen, bei dem die Duk- 70 
torwalze in den in Teilfarbbehaltem enthal- 
tenen Farbvorrat einlaueht und die regulier- 
baren Farbabstreifmesser oberhalb des Farb- 
vorrates angebracht sind, dadurch gekenn- 
zcichnet, dali die Duktorwalze (9) znv Piih- n 
i-ung der Teilfarbbehalter (16, 17 und 18) 
Riilen flO) aufweist, die die Teilfarbbehalter 
an den Seitenwanden halten, und daB samt- 
liche Teilfarbbehalter in einem grofleren, urn 
eine horizontale Achse verschwenkbareu Farb- so 
bchalter (7) auswechselbar gelialten sind, wel- 
cher Farbbehalter (1) an der dem Gelenk 
gegeniiberUef^enden Seite durch eine auaklink- 
bare Lasche in der Arbeitsstellung in soleher 
Hohe gehalten wird, daB eine genaue Tren- es 
nung der Teilfarben gcwahrleistet ist. 

UNTERANSPRtyCHE 
1. Farbwerk nach Patcntanspruch, da- 
durch gekennzeichnet, dali der Farbmcsserbal- 
ken (4) auf der die seitlichen Stander verbin- 90 
denden Traverse (3) einstellbar gehalten ist 
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luid das Parbmesser (6) und die Parbsohrau- 
ben f5) tragt, 

2. Parbwerk nach Patcntanspnich und Un- 
teranaprnch 1, dadurch gekennzeichnet, dafi 
5 der Farbbehalter (7) mit einm Vorratstank 



(15) durch eine elastische Schlauehverbin- 
dung mit Hahn und Pumpe verbtinden iat. 

Maschinenfabrik 
Winkler, Fallert & Co. AG 

Vertreter: Naegeli & Co.. Bern 
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, I, &INSST Ajtimm TmsoH, a Bridih Sub- 
iecr, of 75, Nonhanpton Ilo»d> KetieEiii& 
Nortbainptoiuhire» do haseby dedaze 
idvendotij for whUih I pray dat a patent nay 
be ^raaud to me, and tbe xaetbod by which 
it la To be performedi to be pardculariy 
described in and by the foUoviaff nase- 

Thia ioveaikm xelatea to ink supplying 
mechanisms foe rotary primioff machmefs and 
has refertace xo such mechanism* o£ die dass 
inchiding a tiougb> technically known as a 
*'diicT** or ^'fduniain", to oontaia hUc, sod 
a dact or fountain n^er ao axrangad as to 
pick up ink fmn ihta trou^ and to transfer 
same> throagh die medium of a transfer 
rolkr, to an ioldng drum* 

The invention moreover, concema panicu^ 
lady such hiking mechanisms of tbe kind 
wherem die boctttn of the dust is constituted 
by an adjustable doctor blade having its lead* 
iog edge act on to the duct roller to cosurtil 
the amount of hik pjcked up thereby, and 
the back of the saia roUer forms and dosa 
the otherwise open front of the ducc 

As well known to fhose a^uainied with 
the art oonoemed^ when a duct roller is 
required to transfer to an inking drum axislly 
separated bands of differently coloured hiks 
for muld-cokHir application, it is necessary 
to divide the duct up transversely h&to a 
plurality of separate oomparonents to contain 
mks of reapectivdy different colours. Sudi a 
divisioii of a duct is cusromarily effected by 
duct dividers each of which is in the natuie 
of an appropriately Aaped vertical partioon 
arranged co extend perpendicularly with 
respect to the aada <^ die duct roller, and ha» 
oombmed therewith means for making a 
liquid-dght seal not only between its under- 
side and the top surface of die doctor Made 
but also betweoi a concave firooT edge thereof 

[Pnce 4«, 6d.3 



and that badt porddl of die duct x^41er which 
forms and ctoies tbe front el the duct. 

Mow heretofore these liquid tight seals have 
been msds by attipa of yieldahle maiexial, 
such IS feit» rubber or plastic which have 
been forcibly deformed and pressed down 
imon the doctor blade and forwaxdly on to 
the back of the duct roller by means of screws. 
Thus» d\e lower straight edges and the for-'^ 
ward ocncave edge of prior duct dividers az« 
usoally chanaelled or grooved to receive the 
strips of yieldabk sediog material, and at 
least porttes of the dividers arc hoUowed 
out CO receive screws wluch are adapted to 
be screwed through solid portions ol dwse 
dividers suchwise as to impinge agaidst and 
deform tbe sealing scrips into cmtaet with the 
doctor blade and tbe dua roller. 

But die defonnatkkn of lesilient strips by 
means of screws^ apart from involving tedious 
adjustmeotSi does not, fay virtue of the "fixed 
acQusnnait ** effect, provide very sadsfactvy 
liquid-dght seals. 

The object of the present invendon is co 
provide sn improved dua roUer designed to 
obviate die use of deformabk strips and 
soews add hi dua regard adapted to proivide, 
in a simnlsr manner duan heretofore, m<ve 
efficient liquid-dght aeala between the docmr 
blade and the duct nriler, ai will be hetein- 
after described. 

According to diis hxvendon a closed tubular 
staling element or elements made of an 
expanfible resilient matexial is or ate arranged 
to extend alodg die appropriate ed^ in a 
duct divider^ snd there are protrided in asso- 
ciation with die latter, mesns enablins the 
said element or elements to be infiated or dis- 
tended }3ff a duid pressure medium to an 
extent sumdenc to easuro the required liqukl- 
tight seals. 

Although separate infllsraMe or distendable 
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fieaUnp denems m9f be ananffcd alcuv tfafi 
ctraim Iow«r cad &oat ogncm edgu of 
tSis nipvoTed duct divider, k it prantmy ilia 

ri^ aiooje bocb Aete e^cs, Li tfae 
fimhsr foffiowiDg deKripdon it win accoKd- 
in^y ht SMonad tet ihete is oidy ooa 
icfiaiBblB or disnendaUe tctlior tieooexit m 
cxch duct divider^ without amcvct, any 
limitation in tbi» respect* 

IxL ecder lihtt die umadoa mty be more 
deai]^ uttderamd and readily caaried into 
p»ct&al effect, a nedfic e3ninp3e of the 
improvBd duct diTiaet embodym^ ihe fcir&- 
gaug and other feaiUFes d the iitmitioii wfll 
now be deialbed vitli refercnce to the accoiik- 
pauddf dtai^ammatic drawiD|r> wherdh:^ 

PIgure 1 la a aide view ox die «aid duct 
divi(& ahown in tdadiin to die duct xviUer 
and the adjustable docmr blade, and 

Fifttce 2 is a detaE vertical Kcdhmal view 
taken on iht Ihie 11 — ^11 of Figure L 

Referring to the drawine^ the re£eicncs 
'numeral 1 indicates the bade of die duct of 
an ink aupplying mrrhflniyn of the hind 
herein refenied toi. The duct roller anaagcd 
to pick up ink from the duet is indicated 
act 1 The botcosn of die doct ia conscitnted 
in die usual way by a fleadUe doctor blade 
3 Y^ucfa is adjustaiale. The leading edfie 
of lUa Uade 3 is set on tc» the duct roller 2 
to eoncroi the anu^unc of ink picked up 
thereby. The back of die roUer 2 terns and 
doces the front of die duct. 
35 ^ die drawing, oske of i3ie plurality of 
duct dividers by means of trtiidi die diK:r is 
divided up tnnavexsely into a ptutalicy of 
separate compamnents ta cantam ink of 
respectively differenc colooet is res^resButed 
at 4w As will be seen more clearly In Hgure 
2, each of aod^ dividers 4 (of whidi only 
<Bie is aliown) ooosists of a vocical pardiion 
vrhkh. estBids ptrpcsuUculsrly widi respect to 
the axia a of the duct roUer. Tbt bottom 
edge 4a of the divider 4 ia downwardly alonad 
CO eotrespood to tita downward fT^lTT^rf^n 
of die doctnr Uade 3; its boot edge 4& ia 
made concave to conform w^ the duct roUer 
2; its back ed^e 4e is verticsl to oppose the 
vertkal back 1 of die dnc^ and its hodzontal 
-utp edge 4ct Is acraiglit from end to end. 

In aoon r da n cc widx die characteristic 
feature of the preteat invoition a dosed 
cubidar sesBng element 5 of an espansiUe 
resQient material is arranged to extend con* 
tiAuondy along the tent, bottom and back 
edges A, 4a mid 4tf «f ucih duct divider 4. 
The dosed ^yKaiay M^iiTig ^ element 5 may 
advanugemisly comiit of a lengdi d O^lung 
dosed at m oppodte ends, nefetaf^y, the 
said dement is made cf a suitable rubber* 
plastic or equivalent «acp«u£b!e renlknt 
material whidi is resistant to oils or sdventa 
incorporated in printing inki. 

The rear end of the tubular sealing element 
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S has flecuFod therein, in a gss or Hqnid-tifilic 
manner, a ptog 6 or a tube funndied witE a 
nipple or vabe 7 adapted fa die fd m^qp 
dietedtrouE^ hno the element of a fluid piea* 
auie medhutt meana of whic^ the dement 7C 
» dused to duate to an enlarped size and 
dms enable it to contact and make a good 
liquidFtia^ eeal on the top surface of die 
docmr bhde 3, at the bedc portion of the 
doct roller 2 vdiicb lams end closes the 75 
Srmt of the duct, atid on the vertical back 1 
of the said duct. 

The fluid pressure wtj^jmw employed to 
effea inflation of die dosed tubular sttling 
element S of eadi duct dhrider 4^ afoer the 80 
manner of blowing up an inflatable ball, 
cudiion or tyie^ may be air or ai^ other sm't* 
able gat. It is, however, alio widiin the 
scope of the inventkin to cSect distetuion 
cr dilatioii of the said sealing dement by a 85 
liquid pressote medium^ audi aa cii. 

Ncn-retutn vaho means of any suitable 
character, inferably ^ecable to pennic of 
the relesae of fluid p r essute mediom firam the 
seaUttg dement 5 and coatequent deflatioa 90 
of dts laner as occasion nuy ^em»r^^ xasf 
be direedy combined vrith the inlet tUug or 
tuba, fn tliis instance, each duct dfvider 4 
of a series set into position to apUt s duct 
up into the desired number of compsnmcnts 95 
nsMf be individnaBy inflated or dilated by die 
application of a pressure gun to the nipple or 
valve provided in or on sudi divider. 

AleematiTdy, sealing elements combined 
widi a sedes of duct dividers asay be oon- 100 
nected up to a common source of pressure 
medium m whidi case a single vahc oonnKm 
CO all of the dividers may be proved either 
in direct auoctation widi die duct or at a 
mme remote location. 105 

In any event the leading end of die sealing 
dement 5 of each duct divider 4 may oqh- 
veaiendy be dosed a solid plug S. 

Tlie mflacable or dilatable sealing dement 
5 of each divsda 4 ia» ki the aUustxaaed 110 
eaam^e^ aecurad within an aooommodating 
dunnd or groove 9 formed in the edges 4a> 
4b and 4tf of the divider^ die outer rounded 
side of die dsncnt initially piotruding from 
die divider. 115 

Aa win be mireciaied, vdien a duct divider 
has been oosrecdy act in position on du doct(v 
blade 3' and cmsc^ adjacent co the back 
of the doct roller 2^ the admissioa of fluid 
pressure mednim into die sealing dement 5 120 
will cause the latter to swell or distend by 
mflafinn or dtlan'on, into firm and uOifonn 
and yet yieidabk, leaSng contact both with 
die uppr aurfice ^ the docntr biade (as 
shown in Figure 2) ssd die bsdc of the roUcr 125 
aa iodicatea at 2a in Ftgure 1. 

XniM. as may be^ the imer nde of tlie 
tubular sealing dement S has formed dierein 
a hole in whidi is secured an iiUet tube 
xhz latter may be accommodated in a recess 130 
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formed ia the body «f die imj^orod doct 
dMdcr. 
WHATI CLAIM IS :— 

1. In «r te m ducc of an ink mfijfig^ 
mffdifflbm <tf die diot bexebi xctarad tote 
t nnvry prfindni; mtdiioe, in ink divider for 
the purpoK ^eofiedj vbereai « ck»ed mtmltr 
sealsng element or «k9Dcient» nude <]f en 
espestiUe lesiBent mAtedal h nr ire enanced 
to cxttsd elong the eppropmie edges of die 
divider* and means aie ptmided enabling tbe 
said eJemeot or elements to be inflated or 
distended hf n fluid pmrare medinni io ta 
extent fufficient to ennire tbe required liqiud* 

2. An ink divider according to Oaim 1, 
whetein liie or eadi cloied tobolar sealing 
element cc^issscB el a kngtl^ &<atog 
dcKsed at it» oppottte endt. 

3. An ink divider acocnding to Oitm 1 
or Z, wbertia die or each tubalar tealiog 
element it made d a niJtahle rubber or 
resilient planic which beaidea being eapanr 
aiUe ift reristant to oila er soSventt inoor- 



perated in printiqg inlcr 
4. An ink dividei 



according to Clsto !• 2 
or 3, wherein a siitt^le cloaed tubular telling 
etaoent ia amnged to extend contsnaiHiiEly 
along a atraighc lower «dge and -dio frent 
concave edge of tba ^Ider, 

5. An ink divider aceovding to la^ ^ dia 
pceoeding claims* wherein ail appropriate por*- 
tion of the or each tnbnUr s«ilinff element 
has aecuTfid therein, in a gas or I&ii]id<«i|dit 
manner, an inlet plug or a tube ftimithrd vnth 
a nipple or valve adapted far the admisaian 
-dkeremrongh into the ekment of a fluid 
piessure medium* 

6. An ink divider aomdiog to any of the 
preceding daims» wtieiein die or eaek dosed 
tabular seal^ dement is bSown up whli 
air or any other suitable gax 

7. An ink divider acotudixtg to Oaim 5* 
wherdn a nonrxetum vaive^ operabk to permit 



«l the xeleaae si fluid pressure medimn &oak 45 
iha or oadi sealing etencnt as oocaaien xatf 
demand^ is combined with the inlet plug or 
tube. 

In or lor m ink aupplyiiSg nHtrbsniim 
of the dass herein refetxea so te a rotary 50 
pctebur machine* a duct flitted widi a series of 
duct dividers as daimed in any of Claims 
1—7 and artanpid us spUc the duct up inm 
a ptmHtf of cmnpartments, each divider 
being individually inflataUe or dilatahJe by 55 
the appUeatioa of a pressure gun to its nipple 
or valve. 

9. In or for sxi ink supplying naeduniam 
of the dass hoein refened m a rotary 
prindng michine, a doct fitoed with a scries 60 
of duct dividers u daimed in any of Claims 
1^-4 or 6 and arranged to tMx the duct ^ 
into the desired number of compartcaenti^ 
Slid dividers being ccxmected up to a common 
source of pressure medfaon and a single valve 65 
oonmum to all the dividers is provided dther 

in diivct asftodatittl wid» the duct or at a 
flsore resaote location* 

10. An hik divider aocmding to amr of the 
preceiting daimt^ wherein the or eacb inflat- 70 
able or dilataMe sealing element Is secured^ 
widiin an amnnmodadng cTiaunrT or groove 
fanned in the selovant edge or edges of the 
divider, the oma roonded side of the elemc&t 
iflitiaUy pst»tnidhig firam the divider. 75 

11. In or te a duct of in ink lunplTifig 
tn^hanisra of the dass hetein refened to for 
a rotary prizdhig msrldnr* an ink dhoder 
admed to provide liquid^i^ sesls between 

a ^k»ctor Uvle and a duct rdkr substamiaXly 80 
u herehi described with reference to die 
accompanying' drawings. 
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ABSTRACT OF THE DISCLOSURE 

A coating or printing station having its applicator and 
transfer rolls attached to pivotally mounted supporting 
frames so that the rolls may be moved into and out of 
operative position. Adjustable, lost motion slops are pro- 
vided interconnecting the supporting frames so that the 
frames may be pivoted serially by means of a single source 
of power and the operative positions of the rollers preset 
by adjusting the stops. 



-BACKGROUND OF THE INVENTION 

Field of the invention. — Actuating systems for moving 
the rollers of a rotary coaler or printer into and out of 
operative positions. 

Description of the prior art. — In a conventional form 
of rotary coaler or printer, the coating material is picked 
up from a supply tray or pan by a pickup roll and dis- 
tributed by the pickup roller over the surface of a trans- 
fer roller. The transfer roller then transfers a layer of 
coating to an applicator roll which applies the coating to 
a web of material carried past the applicator roller by 
a backup roll. 

In practice, the pickup and applicator rolls may be re- 
siliently surfaced and the transfer roll provided with a 
relatively hard etched surface. Depending upon the surface 
configuration of the applicator roll, the coating may be 
applied to the web in either a continuous or patterned 
layer. In this regard it should be noted that the terms coal- 
er, coating and the like are used herein in their generic 

In this type of operation it is necessary to maintain a 
continuous layer or coating. 

In this type of operation it is necessary to maintain a 
desired pressure or spacing, between the web being treated 
and the applicator roll and between each of the rolls. It 
is also desirable to be able to withdraw the applicator roll 
from the web and at least the transfer roll from the appli- 
cator roll when the coating operation is temporarily dis- 
continued and to return the rolls to exactly their former 
positions when coating is again commenced. Additionally, 
it is necessary that these pressures or spacings be capable 
of adjustment to suit the requirement^ of specific opera* 
tions. 

In a known form of actuating system intended to ac- 
complish these results, the frames for the applicator and 
transfer rolls are each mounted on trackways and an ec- 
centrically mounted shaft, actuated by a hydraulically 
powered linkage system, is provided for each frame to 
slide the frames along their respective trackways and 
thereby move the rolls into and out of their operative 
positions. 

It will be apparent that in this type of actuating system 
the contacting portions of the frames and trackways must 
be finished with precision and maintained in this condi- 
tion to insure a smooth sliding action. It will also be ap- 
parent that the provision of separate, hydraulically ac- 
tuated linkages and eccentrically mounted shafts for each 
frame will be both relatively expensive to construct and 
a ready source of malfunction. 

Of equal importance, it has been found that some degree 
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of play is almost inherent in this type of actuating system 
and thai, almost invariably, when the frames are moved 
into operative position afier a temporary discontinuance 
of the coaling operation, the pressures or spacings be- 
tween the rolls and the web. which had been set before 
discontinuance of the operation, have changed. Hence, 
upon resumption of coaling it is usually necessary to re- 
adjust the positions of the rollers until an acceptable 
coating on the web being treated is obtained. Not only 
does this result in lost production lime, but the web and 
coating material used in making these adjustments are 
wasted. 

SUMMARY 

In accordance with the present invention an actuating 
system is provided which permits the applicator and trans- 
fer rolls to be set to iheir desired operating pressures or 
spacings. When it becomes necessary to stop the coating 
operation, the frames on which the rolls are mounted are 
pivoted rcarwardly, withdrawing the rolls from the work 
piece. 

Upon resumption of coating, force is applied directly to 
the transfer roll frame causing it to tilt forward and move 
the transfer roller evenly toward the applicator roll. An 
adjustable, lost motion stop engages the transfer roll frame 
when the transfer roll has moved to the spacing or pres- 
sure value with the applicator roll which had been main- 
tained before interruption of the coaling operation. When 
the transfer roller has been moved to its desired position 
with respect to the applicator roll, continued application 
of force to the transfer roll frame is transmitted through 
the stop member to the applicator roil frame causing 
Ihis frame to tilt forward about its pivot and carry the 
applicator roll towards the work piece. A second, adjust- 
able, lost motion slop mounted on the base frame then 
engages the applicator roll frame when that frame has 
pivoted to a position such that the applicator roll is 
brought into its desired position with respect to the work- 
piece. 

The two stops and the force applied to the transfer roll 
frame then serve to maintain the frames, and the rolls 
carried thereby, In their operative positions until ii is 
again desired to discontinue the coating operation at 
which time the force applied to the transfer roll frame is 
relaxed and the frames allowed to pivot rear ward ly and 
withdraw the rolls from their operative positions. 

It will be seen that with the present apparatus the need 
for precision finished trackways is eliminated. 

It will also be seen that by pivoting the frames rather 
than sliding them, the frames are always moved evenly 
into and out of position and the danger of the rolls be- 
coming skewed is obviated. 

It will also be seen that force need only be applied to 
the transfer roll frame since that force is also transmitted 
through the stop members to the applicator roll frame 
Thus, the need for separate actuating systems for each 
roll is eliminated. 

Additionally, through the use of pivoted frames and ad- 
justable stops not only are the rather complicated, dual 
actuating systems replaced, but the rolls are precisely 
placed in their desired positions with respect to each other 
and the workpiece. 

Further, by use of the lost motion stops, the rolls are 
moved serially into their respective positions by a single 
conlmuous application of force. Thus, the transfer roller 
is first moved into its desired position with respect to the 
applicator roll, causing coaling to be transferred thereto, 
then the entire assembly of rolls is moved as a unit until 
the applicator roll is in its desired position and coatinc 
the workpiece. 

These and other objects and advantages will become 
more readily apparent from the following description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a vertical cross-sectional view through a 
printing or coating station embodying principles of the 
present invention; and 

FIGURE 2 is a rear elevational view thereof. ^ 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

With reference to FIGURE 1, it will be seen that the 
coating or printing station comprises a base frame 1, an 
applicator roll frame 2, and a transfer roll frame 3. 
Both sides of the printing or coaling station are identical 
and in the following description one side only will be 
described; it being understood that the opposite side 
thereof is the same as that described. 

Frame 3 carries a pickup roll 4 and a transfer roll 5, ro- 
latably mounted thereon» with the lower portion of the 
pickup 4 rotating in a pan or tray 6, which will contain a 
supply of the coating material. 

Applicator roll frame 2 is of substantially reversed L- 
shape, as seen in FIGURE 1, and carries the applicator 
roll 7 rotatably mounted between its upright legs 8. Posi- 
tioned adjacent the applicator roll 7 is a backup roller 9, 
which carries a web 10 of the material to be treated past g- 
ihe printing or coating station. Frame 3 overlies frame 2 ° 
and is pivotally attached thereto, as at 11, and frame 2, 
in turn, is carried by the base frame 1 and is pivotally at- 
tached thereto, as at 12, with the axes of all roUers and 
pivot points parallel to each other. 

Adjacent the rear end of frame 1 a cylinder 13 is 
pivotally attached, as at 15, and slideably receives a piston 
carrying a piston rod 16, which in turn, is pivotally at* 
tached at its outer end to frame 3 by means of a pivot 
shaft 17 extending between opposite sides of the frame, g- 

As seen in FIGURES 1 and 2, a clevis member 18 is ^ 
fixed to the rear end of frame 2, by bolts 19 or the like, 
and has upstanding, spaced, parallel legs 20. An adjust- 
able, lost motion stop 21 is positioned between the up- 
standing legs 20 of the clevis and is pivotally attached 
thereto, as at 22. The stop 21 comprises a substantially 
horizontally extending leg 23 and a substantially vertically 
extending leg 24, with the leg 23 overlying a rearwardly 
projecting shoulder 25 of the frame 3. A threaded ad- 
justing member 26 extends through the leg 24 of stop 21 
and has a handle 27 for moving the adjusting screw 26 45 
inwardly and outwardly of the leg 24. A lock nut 28 is 
also provided for locking 4be adjusting member 26 in 
position. 

Frame 2 is also provided with a rearwardly extending 
shoulder 29, and, attached to the rear end of base frame 1 
is a second clevis member 30, having upstanding legs 31. 
An adjustable lost motion stop member 21, identical to 
that described above, is also provided, pivotally mounted 
between the upstanding legs 31 of clevis 30. 

In its inoperative position, frame 2 wil be resting on 55 
frame 1 and frame 3 will be resting on frame 2 with the 
lower surface of arm 23 spaced from the upper surface 
of shoulder 25 and the upper surface of shoulder 29 
spaced from the lower surface of the leg 23 adjacent there- 
to. In this position, roll 5 will be spaced from roll 7, and 60 
roll 7 will be spaced from roll 9 and the web 10 of 
material carried thereby. The spacing between shoulders 
25 and 29 and the respective legs 23 of adjacent stops 21 
will be determined by the extent to which the adjusting 
members are threaded through the legs 24 of the stop 65 
members. 

With the components of the coater in their inoperative 
positions, as described above, when it is desired to resume 
the coating operation, cylinder 13 is pressurized, causing 
the piston 16 to extend outwardly thereof. This will cause 70 
the frame 3 to pivot about point 11 until the upper surface 
of the shoulder 25 engages the lower surface of adjacent 
leg 23, At this point the axes of rolls 5 and 7 will be in 
their desired positions with respect to each other. 

Continued extension of the piston 16 from the cylinder 75 



13 will cause the pivoting force applied to the frame 3 to 
be transmitted by the shoulder 25 and stop member 21 
to the frame 2; causing this frame to pivot about point 12. 
Frame 2 will then pivot about point 12 until the upper sur- 
face of its shoulder 29 contacts the lower surface of the 
adjacent overlying leg 23. At this point, the axes of rollers 
7 and 9 will be at their desired spacing and coating or 
printing will be applied to the web 10. 

The rollers 7 and 5 will remain in their operative posi- 
tions as long as sufficient pressure is maintained in the 
cylinder 13. When it is desired to temporarily discontinue 
the coating operation, the pressure in cylinder 13 is relaxed 
and the frames 2 and 3, and the rolls 7 and 5, respectively, 
are allowed to move rearawrdly to their inoperative posi- 
tions. When it is again desired to commence coating, the 
cylinder 13 is once again pressurized and the rollers 7 
and 5 move, as described above, into their former posi- 
tions. 

It will be seen that because the movement of frames 2 
and 3 is a pivotal motion, the rolls 7 and 5 mounted there- 
on will always move with their axes parallel to the original 
positions thereof and skewing of the rolls is obviated. 
Additionally, since the stops 21, locked in position by the 
lock nuts 28, provide a positive stop between adjacent 
frames, the rolls, when tilted forward, will always move 
into exactly the same position they occupied prior to inter- 
ruption of the coating operation. 

Thus, not only does the present invention eliminate the 
complicated dual actuating system of the prior art, but a 
system is provided which insures that the rolls will be 
positively moved into and out of their operative positions. 

While a preferred embodiment of the invention has been 
described for purposes of illustration, it will be apparent 
that modifications thereof will occur to those skilled in the 
art within the scope of the appended claims. 

I claim: 

1. A coating or printing station comprising: 

(a) a base frame, 

(b) a substantially L-shaped frame overlying said base 
frame and pivotally attached to said base frame ad- 
jacent the intersection of the legs of said L-shaped 
frame, 

(c) an applicator roller rotatably mounted between the 
upstanding legs of said L-shaped frame, 

(d) a transfer roller frame overlying said L-shaped 
frame and pivotally attached thereto, 

(e) a transfer roller rotatably mounted on said trans- 
fer roller frame, 

(f) the axes of said rollers and the pivotal connec- 
tions being substantially parallel, 

(g) a first clevis member having a pair of spaced up- 
standing legs mounted on said base frame, 

(b) a first L-shaped member pivotally mounted be- 
tween said legs of said first clevis with one leg of said 
first L-shaped member extending substantially hori- 
zontally in spaced relation to a rearwardly projecting 
shoulder on said L-shaped frame and the other leg 
thereof extending substantially vertically in spaced 
relation to said base frame, 

(i) an adjusting screw threaded through said vertically 
extending legs of said first L-shaped member and 
bearing at one end against said base frame, 

(j) a second clevis member having a pair of spaced 
upstanding legs mounted on said L-shaped frame, 

(k) a second L-shaped member pivotally mounted be- 
tween said legs of said second clevis with one leg of 
said second L-shaped member extending substantially 
horizontally in spaced relation to a rearwardly pro- 
jecting shoulder on said transfer roller frame and the 
other leg thereof extending substantially vertically in 
spaced relation to said L-shaped frame, 

(1) an adjusting screw threaded through said vertically 
extending leg of said first L-shaped iDember and 
bearing at one end against said L-shaped frame, 

(m) a cylinder pivotally attached at one end to said 
base frame, and 
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(n) a piston slideably received in said cylinder and hav- 
ing a piston rod pivotally attached to said transfer 
roll frame. 

2. A coaier or printing station comprising: 

(a) a first pivotally mounted frame having a roll rotal- 5 
ably mounted thereon, 

(b) a second pivotally mounted frame having a roll 
rotatably mounted thereon, 

(c) the axes of said rolls and the pivotal connections 
of said frames extending in parallel relationship to 
each other, 

(d ) a first lost motion stop mounted on said first frame 
and comprising: 

(i) a clevis having a pair of spaced legs, 

(ii) a substantially L-shaped member pivotally jg 
mounted between said clevis legs with one leg 

of said L-shaped member overlying a portion of 
said first frame and the other leg of said L- 
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shaped member overlying a portion of said sec- 
ond frame, and 
(e) means for applying a pivoting force to said second 
frame. 

3. The apparatus of claim 2 further comprising: 

(a) means for varying the spacing between the legs 

of L-shaped member and adjacent portions of said 

frames. 
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ABSTRACT OF THE DISCLOSURE 

A dampening mechanism for applying -a dampening 
fluid to the surface of a rotating printing plaie of a 
printing press is disclosed. The dampening mechanism 
comprises a form roll driven by the printing plate, a 
hard surface, hydrophilic roll for transferring dampen- 
ing fluid to the form roll, a resilient metering roll run- 
ning in pressure engagement with the hydrophilic roll 
for transferring the dampening fluid to the hydrophilic 
roll and a resilient pan roll for transferring dampening 
fluid from a supply to ♦he metering roll. The hard surface, 
hydrophilic roll is positively rotated to have the same 
surface speed as the rotating printing plate and the resili- 
ent metering roll is diiven at a speed which is adjustable 
to adjust the relative surface speeds between the hard 
surface, hydrophiiic roll and the resilient metering roll 
to control the amount of dampenir.g fluid delivered to 
the hydrophilic roll. 



The present invention relates to a printing press or 
other apparatus in which a rotating applicator such as 
a form roll applies a fluid material, e.g., ink, dampening 
fluia, or ooth, to the surface of a printing plate or the like. 

An important object of the present invention is to 
provide a new zrA improved lithographic pr.ntmg press 
having a dampening mechanism in which the flow of 
dampening fluid is controlled by varying the relative 
surface speed of cooperating rolls in the dampening 
mechanism and in which the dampening mechanism in- 
cludes a positively driven roll which runs in engagement 
with a form roll, the driven roll being driven at the 
surface speed of the plaie to minimize the eflfect of 
scumming on the plate. 

Another object of tiie present invention is to provide 
a new and improved lithographic printing press wherein 
•he phntmg plate has dampening fluid applied thereto by a 
form roll frictionally driven from the plate with dampen- 
ing fluid being supplied to the form roll from a positively 
driven hard surface transfer roll whose surface speed is 
the same as the surface speed of ih< -Jiate cylinder and 
in which the dampening fluid on the hard surface transfer 

running in pressure engagement with the hard surface 
transfer roll. 

Another object of the present invention is to provide 
a new and improved lithographic printing press in which 
dampening fluid being fed to the printing press is first 
metered by a roll running iii pressure relationship with 
a variable speed roll having a resilient surface with the 
amount of fluid being transferred by the dampening 
mechanism being controlled oy varying the speed of the 
variable speed roll to vary the surface speed between 
the variable speed roll and a positively driven hard sur- 
face hydrophilic roll rotating at a predetermined surface 
speed, preferably at the surface speed of the plate. 

Siili another objt-ct of the present invention is to pro- 
vide a new and improved liihcgraphic printing press in 
Ahich a dampening mechanism for reeding dampening 
fluid to the printing pies«i has the dampen- g fluid 



metered and smoothed out by a resiiieni surface roll uhich 
operates as a pan roll and delivers dampening tiuid lo a 
cooperating roll having a resihent surface with the sur- 
face speed or the cooperating roll and the pan roll being 
g the same bat variable to vary the amount of dampening 
fluid transferred to a hard surface roll running in pres- 
sure engagement with the cooperating roll and having 
a predetermined surface speed. 

Yet aroiher object of the persent invention Is to provide 
IQ a iiew and impr'^^ed printing press in which a dampening 
fluid is transferred by a plurality of rolls from a supply 
therefor to a printing piate and whc.ein the distribution 
and amount of dan^pening fluid is controlied by varying 
the speed of a roO having a resilient surface to change 
15 its surface speed relatively to a hard surface roll with 
which if has a pressure engagement. 

The present invention also contemplates the provision 
of a new and improved apparatus embodying at least 
three rolls for feeding fluid material to a rotating appli- 
20 cator in which apparatus a first resilient surface roll con- 
trols the transfer of fluid material to a second resilient 
siTface roll which runs :-i pressure relationship there- 
with with the surface speed of the resilient surface rolls 
being the same but variable relative to the speed of 
25 a hard surface transfer roll which receives the material 
from the variable speed transfer roll. 

A still further object of the present invention is to 
provide a new and improved apparatus for applying a 
coaling of fluid material to a moving surface in which a 
30 rotating applicator roll for applying the coaling is rotated 
at a surface speed of the moving surface by frictional 
engage.n'?nt of the moving surface and by the frictional 
engagement of roll means running in contact with the 
periphery of the applicator rc!I, and in which fluid mate- 
35 rial is supplied to the applicator roll from a supplv there- 
for by a plurality of rolls including one running at a sur- 
face speed diflFerent from the surface speed of the moving 
surface, the plurality of rolls being arranged and driven 
in a manner such that there is little or no tendency of the 
40 applicator roli to slow when not engaged with the moving 
surface due to 'he drag of the roll which runs at a differ- 
ent surface speed. 

Further objects and advantages of the present invention 
will be apparent from the tollowing detailed descripaon 
»*> thereof made with reference to the accompanying draw- 
ings forming a part of the present specification and in 
which: 

FIG. I is a diagrammatic view showing a portion of a 
printing press embodying the present invention: 

FIG. 2 is a view which corresponds to a portion of 
FIG. I showing certain parts ther of in different posi- 
tions; 

FIG. 3 is a view, somewhat diagrammatic, of a drive 
for one of the dampening rolls of the apparatus shown in 
FIG. 1; 

FIO. 4 is an enLrood view showing the relationship of 
three of the dampcnmg rolls of the apparatus shown in 
FIG. I; 

FIG. 5 is a fragmentary view showing a bearing mount- 
;ng for one of the rolls of the apparatus shown in FIG. 1; 

FIG. 6 IS a view taken from approximately line 6 — 6 of 
FIG. 5 looking m the direction of the arrows; 

FIG. 7 is a view with certain parts omitted looking op- 
proxMiately from line 7—7 of FIG. I m the direction of 
the arrows; and 

FIG. 8 is an eIevation:i| view of Iwo of (he rolls of the 
apparatus of FIG. I with one of the rolls havmg a modilied 
structure. 

The present inveniicn is susceptible for use in various 
machines where it is d-sir:>hte to apply a coatina of 
a fluid mateiial onto a -..Ainu Mruci- iviih an app!i^;atcr 
roil or other type of rotating .ipplicator but .t pariiuu- 
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larly useful to apply dampening fluid to the surface of ^ 
prinung press plate cylinder. 

In a lithographic offset printing press, ink and dampen- 
ing fluid are applied to the printing plate and in the 
illustrated press, ink is fed to the printing plat:, through an 
inking mechanism which includes form rolls 16» 17, 18, 19 
u Inch run in engagement with tKe surface of the printing 
plate. A vibrating roll .10 is disposed between the form 
rolls 16. 17 and runs in engagement therewith while a sim- 
ilar vibrator roll 21 engages and runs in contact ^ith form ^ 
rolls 18, 19. A vibrator roll 22 also engages form rolls 
17. 18. The vibrating rolls 20, 21, 22 are conventional 
Mbrator rolls having a hard smooth ink receptive metal 
surface while the form rolls 16, 17, 18 and 19 have con- 
ventional resilient surfaces. The ink is fed to the vibrator 
rolls 20, 21 from an ink fountain 24 by a duct roll 25 
and a plurality of ink transfer rolls shown in the drawing. 
The train of ink rolls shown for supplying ink to the form 
rolls is that of a conventional inker and therefore will not 
be described in detail. 

In accordance with the pr^ferrt^i^ nnd illustrated em- 
bodiment, dampening fluid is applied to the plate on the 
cylinder 10 by a dampening mechanism which f'-.eds the 
dampening ^uid through the flrst form roll 16 which is 
larger than the other form rolls. The dampening mech- ^5 
anism includes roll 2« having a hard !iydrophilic, smoothly 
finished surface, preferably chrome, which rotates in pres- 
furc relationship wi»h the first form roll 16, a resilient 
*'irface variable speed roll 30 which runs in pressure rela- 
tionship with the hard chrome roller 28 and a cooperating 
mct.^ring roll 31 having a resilient surface and rotating in 
a pan 32 containing the dampening fluid. The metering pan 
roll 31 picks updampening fluid from the pan 32, transfers 
it to the roll 30, which in turn transfers the dampening 
fluid to the chrome transfer roll 28 running in engagement 
with the first fonn roll 16 to feed the dampening fluid to 
the form roll and from the form roll 16 to the plate. 
To control the amount of dampening fluid being trans- 
ferred between the pan 32 and the form roll, the roll 30 
is driven at a speed which is variable to vary the relative 
surface speeds of the metering roll 30 and the chrome, 
transfer roll 28. The variable speed metering roll 30 and 
the metering pan rol! 31 are driven to rotate at the same 
surface speed. Consequently,, the metering pan roll 31 
is rotated at the same surface as the metering roll 30 but 
this surface speed is variable to control the amount of fluid 43 
transferred between the roll 30 and the roll 28 which ro- 
tates at a fixed surface speed for a given press speed. The 
rolls 28. 30 snd 31 each preferably rotate in an opnosite 
direction to the roll oi .oils which it engages, but the 
rolls 30, 31 may be driven so that the roll 30 rotates in 60 
the same direction as the chrome roll 28. 

In the preferred mechanism the chrome transfer roll 28 
is positively driven from the plate cylinder and is rotated 
at the same surface speed as the plate cylinder. The vibra- 
tor roll 20 is also positively driven from the press at the 65 
same surface speed as the plate cylinder in a conventional 
manner and the form roll 16 is frictionally driven from the 
vibrator roll 20, the chrome transfer roll 28 and the plate 
cylinder. In the illustrated arrangement, the chiome trans- 
fer roll 28 is shown as being driven from a gear 3i which 60 
is on the pbte cylinder and rotaies therewith. The gear 33 
drives a gear 34 which drives a shaft 37 'hrough bevel gears 
35. 36. The shaft 37 is connected by bevel gears 38, 
39 to drive a shaft 40 which in turn drives a shaft 41 
through a clutch 42. The shaft 41 has a bevel gear 4.1 65 
thereon which meshes with a bevel gear 44 on the shaft 
01 the transfer roll 28 The spline connection of the gear 
43 allows he transfer roll 28 tu be moved into and out of 
engagement with the form roll 16 while maintaining a 
drive thereto. The chrome roll is preferably driven at 70 
the surface speed of the plate cylinder to frictionally drive 
the form roll 16 at this speed to thereby prevent any drag 
on the form roll which may occur when a roll which runs 
in engape^ient iherewith rotates at a slower surface speed. 
In mechanisms where the da.-npcnjng roll running in en- 75 
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gagemcnt with the form roll is driven at a slower speed, 
there is a frictional drag on tbp form roll which tends to 
slow the form roll as the gap which is present in conven 
tional plate cylinders passes the form roll I have found 
that this may cause a scumming or soiudging on 'he lejd 
edge portion of the printing plate. By providing a damp- 
ening mechanism where the roll of the dampening mech- 
anism in engagement with the form roll is positively driven 
at the surface speed of the plate cylinder, this iendency 
of the slower speed roll 30 to Cucctively brake the form roll 
is overcome Oi minimized. 

The variable speed metering roll 30 is driven by a 
variable speed motor 45 through a positive drive shown as 
a chain drive 45fl. A chain drive 4^'> may also be used 10 
drive the metering roll 31 from the roll 30 to rotate 
them in a 1 to ! .«Iationship so that they have the same 
surface speeds. 

In the described mechanism, the chrome transfer roll 28 
and the form roll 16 are of the same length but the 
metering roll 30 Is longer than the chrome transfer roll 
28 so as to extend beyond the opposite ends thereof. 

The pres.sure relationship between the metering p.in 
roll 31 and the metering roll 30 is adjustable to smoo'hiy 
meter the flow of dampening fluid between '.he nip of 
the rolls 10 provide an evenly distributed thin film of 
dampening fluid on the roll 30. The pan metering roll 
31 preferably has shaft portions extending from the 
opposite ends thereof to be supported in bearing blocks 
which may be moved toward and away from the meter- 
ing roll 30 to adjust the pressure relationship between 
the rolls 30. 31. Bearing blocks of this type are conven- 
tional and well know^. in the art and a simplified bearing 
support for the roll 31 is shown in FIG. 5, As shown in 
FIG. 5, the shaft portion 31rt extending from one end of 
the roll 31 is received in a self-centering bearing 46a in 
a bearing block 46 which is supported in an inverted 
U-shaped recess in a guide block 47 mounted on a sup- 
port member 48 of the frame F of the press. The open 
end of the U-shaped recess is closed by a plate 50 and a 
pressure adjusting 'bolt SOa is threaded through the plate 
50 to engage the bearing block 46 and is adjustable to 
move the roll 31 upwardly into an adjustable pressure 
relationship with the roll 30. Preferably, the mounting 
block 47 is mounted onto the support member 48 by 
screws 47a which are received in elongated slots in the 
mounting block to allow the mounting block 47 an<l the 
bearing block 48 to be shifted laterally, i.e. horizontally, 
to adjust the axis of the roll 31 to provide a skewed rela- 
tionship relative to the roll 30, The mounting block 47 
is shown as being adjustable laterally by the operation of 
a plurality of adjusting screws 51. Since the metering pan 
roll 31 is supported at both ends by the same type of sup- 
port the metering roll 31 can be moved to a skewed posi- 
tion relati^e to the roll 30 as is ^est shown in FIG. 7. 
The bearings 46a at each end of the roll 31 pivot in the 
respective block 46 to accommodate the skewinc of the 
rc'!. 

.\ skewed position for (he metering roll 31 is advan- 
tageous to cl .lin a t;.:*. ,/cnIy distributed him on the 
roll 31. When a pressure relationship is established by 
applying forces to the shaft porlioiiS at ttie opposite ends 
of the metering roll 31, the roll tends to oow ourwjrdly 
in the center portion of tue roll and to allow more damp- 
ening fluid to pass the center portion of the roll than the 
ends of the roll. By skewing the axis of the rolls 30. 31, 
an even pressure retattoncl.ip along the irea of contact 
can be obtained since bowing the roll is required lo pro- 
vide an even contact when the rolls are skewed 

The roll 31 may be a crowned roller as indicated in 
FIG. 8. In FIG. 8, the roll 3i tapers in an arcuate "tan- 
iicr from ihe central portion thereof to the ends so that 
when the pressure relationship is established between 
the rolls 50, 31, the rci:^ >. -;ace over an artM of s'lh- 
siantially constant width. Preferably, the aica of conMet 
is a narrow strip extending tlic length of the rollb 30, 31. 
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The exact extent of the crown may be determined em- 
pirically and varies in accordance with the length of the 
roll and its strength and in accordance Avith the materials 
involved. A crowned roll may be used in combination 
with skewing or in lieu of skewing. 

The resilient roll 30 and the chrome roll 28 also run 
in pressure relalionsliip and this relationship may be 
adjustable by the use of movable bearing blocks similar 
to those on the roll 31. 

As indicated by dotted lines in FIG. I, the form rolls 
17, 18 and 19 are supported for movement to an inker off 
position in a conventional manner while fhe form roll 
16 is moved from its position against the plate by oper- 
ation of the dampening mechanism. The dampening 
mechanism a- a whole is supported for movement toward 
and away from the cylinder to move the chome roll 2S 
into and out of engagement with the form roll 16. A 
roller 55 on a pivoted actuating arm 56 may be swung 
to the position shown in FIG. 1 to move the damperting 
mechanism from the position shown in FIG. 2 to estab- 
lish the pressure relationship between the relative posi- 
tions of the chrome roll 28 and the form roll 16 shown 
in FIG. I. The roller engages an adjustable plate 57 on 
the dampening mechanism to move the latter against the 
action of a spring 60. Stops 61, 62 may be provided to 
limit the movement of 'he arm between the inker on and 
inker off position. In its "on'* position, the pivoted arm 
56 is in a dead center or locking position slightly over 
dead enter. Aa/jsiment of the plate 57 determines the 
"on" position of the dampener and the pressure relation- 
ship between the rolls 16, 28. 

When the vibrating roll 28 is to be moved O'lt of en- 
gagement with the form roll 16, the arm 56 is rotated to 
allow the dampening mechanism to be moved away from 
the impression cylinder by the spring 60. 

In the illustrate^; embodiment, the form roll 16 is 
mounted for limited movement about the axis of the 
vibrator roll 20. When the dampening mechanism is 
moved to clear the chrome roll 28 from the form roll 16, 
the form roll is moved by a spring 65 against a stop 66 
to move the form roll out of engagement with the plate 
cylinder. When the dampening mechanism is again moved 
to its operative position, the chrome roll 28 engages the 
form roll 16 and moves it against the spring 65 to a 
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used in presses and wiaich have a yieldable, resilient sur- 
face such as ncoprene or "rubber. 

While the preferred embodiment and other embodi- 
ments of the present invention have been di:::losed and 
described in detii!, it is hereby my intention 'o cover nil 
modifications, adaptations and arrangement of parts which 
fall within the abi'ity of those skilled in the art ani^ 
within the spirit of the appended claims. 
Having described my invention, I claim: 
1. In a lithographic printing press hav.'.ig a printing 
plate mounted on a rotatable plate cylinder w' t a gap 
therein, a dampening mechanism for supplying dampen- 
ing fluid to an applicator roll running in engagement with 
a printing plate on the plate cylinder, a supply compris- 
ing n reservoir of dRmpeoing fluid ^or 'aid plate, a hydro- 
phitic roll running in rolling contact with "saic* .inplicator 
rolL first drive mes-.s independent of the surface of said 
hydrophilic roll for positively driving said hydrophilic 
roll at the surface speed of said printing plate, means for 
delivering dampening fluid to raid hydrophilic roll and 
forming an even film thereon comprising a resili.;nt sur- 
face roll, first support means supportif-c srtid resilient sur- 
face roil to roll in engagement with said hydrophilic roll 
and for adjustment toward and away from said hydro- 
philic roll, second drive means apart from the su.face of 
said resilient surface roll for driving said resilient surface 
roH at a surface speed which is adjustable independently 
of adjusting the speed of said hydrophuic roll to r.djust 
the relative surface speeds of said resilient surface rcU 
and said hydrophilic roll to control the amount of dampen- 
ing Huid delivered to said hydrophilic roll, ant. means for 
delivering dampening fluid to said resilient surface roll 
and fo'- metering the fluid delivered to form a thin evenly 
distributed film on said resilient surface roll comprising 
a pan roll which dips into said reservoir of dampening 
fluid, and second support means rotatably supporting said 
pan roll in continuous engagement with said resilient sur- 
face roll including means for adjusting the axis of said 
pan roll to 'ard and away from said resilient surface roll 
separately from the adjustment of said resilient roll 
toward and away from said hydrophilic roll. 

2. Jn a lithographic printing press having a printing 
plate mounted on a rotatable plate cylinder with a gap 
therein, a dampening mechanism for supplying dampen- 



position against the plate cylinder and against a stop 67 43 tng fluid to an applicator roll in running engagement with 
^■^ . * . priming plate on the rotating plate cylinder, a supply 

of dampening fluid, a hydrophilic roll running in roiling 
contact with said applicator roll, said hydrophilic roll 
having a hard unyieldable hydrophilic surface, drive 
means independent of the surface of said hydrophilic roll 
for positively driving said hydrophilic roll at the surface 
speed of said printing plate, means for delivering dampen- 
ing fluid to said hydrophilic roll and forming an even 

^ ^ ^, ^ ^ _ film thereon comprising a resilient surface roll, means 

moved' imo engaVmenrwUh^ihc formToriT It will be 55 supporting said resilient surface roll to run in engagement 

with said hydrophilic roll with the axes of said hydro- 
philic roll and said resilient surface roll being spaced 
generally norizontaliy trom each other, said means sup- 
porting said resilient surface roll comprising adjustable 
means for adjusting the distance between the axes of said 
hydrophilic roll and said resilient surface roll to adjust 
the pressure relationship therebetween, a nietering pan 
roll disposed generally vertically below said .esilient sur- 
face roll, means supporting said pan roll for rotation and 
running engagement v/ith said resilient surface roll in- 
cluding means for adjusting the axis of said pan roll ver- 
tically to adjust the pressure relationship between said 
pan roll and said resilient surface roll, a pan providing 
a reservoir of fluid in which the lower portion of said p.,n 
roll runs, and means for driving said pan roll and said 
resilient surface roll at the same speed which is slowr 
than the surface speed of the plate cylinder. 

3. In a lithographic printing press, a dampening mecha- 
nism as define J in claim 2 xlio. n said supporting means 
for said pan roll comprises aujustable bearing sunpori^ 



which limits the pressure that the form roll may apply 
to the plate cylinder and provides a resisting force lo the 
chrome roll 28 10 establish a pressure relationship be- 
tween the chonne roll 28 and the form roll 16. 

It can be seen that wi'u il.e described construction, the 
dampening mechanism can be operated when the mech- 
anism is in Its retracted position lo form films on the 
rolls of the dampening mechanism and to cause the 
chrome roll 28 to be operating at press speed when it is 



noted that the dampening mechanism can be moved to 
pnor»ot» th#» form rnll 16 with thp rhromp roll 28 rotatino 
at the surface speed of the press, prior to the fonn roll 
engaging the plate. This enables the form roll 16 and the 
chrome roll 28 to be rotating at their proper speeds when 
the form roM 16 engages the plate. By positively driving 
-hromc roM 28, the chrome roll 2S will be driven at 
its proper speed wh*,n it is moved into engagement with 
the form roll 16 and the form roll 16 will be driven from 
both the vibraiing roll 20 and the chrome roll 28. This 05 
will also keep the form roll 16 ro'nting at a surface speed 
corresponding to the surface speed of the plate cylinder 
10 when the gaps in the cylinder 10 are moving past the 
form roll 16. 

It will be understood by those skilled in the art that 
the term hard surface roll as used in this specification in- 
cludes a roll having an urvielding surface such as is com- 
monly present on vibrator rolls and chrome hydrophilic 
roils and is used to distinguish from other rolls commonly 75 
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for adj'jstmg the MIS of said support roll horuonially to transfer relationship with said resilient surface roil with 

skew the roll w.th respect to the resilient surface roll the axis of said third re. being disposed generally hori- 

and vertically to urge the skewed pan roll into uniform zontally from the axis of said resilient surface roll drive 

pressure engagement with said resilient surface roll for means separate from the surface of said third roll for 

substantially the entire length of the rollr. « driving said third roll at a fixed speed, motor menns con- 

4. In a lithographic printing press as defined m claim 2 nected to one of said pan and resilient rolls separately 
wherein s?id pan roll comprises a roll having a diameter from the surf:ce thereof to drive said pan and resilient 
wn.cn progressively decreases proceeding from vbe cenio suiface rolls at the same surface speed and at a speed 
toward each end to compensate for deflection of said slower than the speed of said third roll, said pa" loM corn- 
shaft means on the establishment of a pressure relation- ,u priiing a roll having a diameter which prcg essively de- 
ship between^pan roll and said resilient surface roll. creases proceeding from the center toward each end to 

5 In a lithographic prmting press, a dampening sys- compensate for deflection of said shaft mears oi the 

^rn/1M"fK , -'I, * "S^'^e- establishment of a pressure relationship between pan roll 

ment with the p.ate cylinder comprising a pan containing and said resilient surface roll 

a reservoir of dampening fluid, a pan roll having its lower 13 8. In n lithographic printing press, a dampening sys- 

ponion ruimmg in the reservoir of dampenaig fluid, a tem for supplying fiuia to a fof m roll running n engage- 

resilient surface roll disposed above :he pan roll and ment with the plate cylinder comprising a pan ioniafnTg 

running m engagement therewith, said pan roll havi.ig a reservoir of dampening fluid, a pan roll having it:i lower 

shaft means projectmg outwardly from each end thereof, ponion running in the reservoir of dampenTng fluYd a 

oeanng means supporting said shaft means including 20 resilient surface roll disposed above the pan roh and 

means for adjusting said shaft means horizontally to skew running in engagement therewith, said pan roll havinc 

said pan roll relative to said resilient surface roll and shaft means projecting outwardly from each end thereof 

means for adjusting said shaft means vertically to adjust bearing me?ns supporting said shaft means incli.din" 

the pressure relationship between said resilient surface means for adjusting said shaft means horizontally to skew 

roll and said pan rod, ar J a third roH running in liquid 25 said pan roll relative to said resilient surf-ice roll .nnd 

ransfe.- relationship with said resilient surface roll with mears for adjusting said shaft means vertically to adiust 

the axis of said t.iird roll being disposed generally hori- the pressure relationship between said resilient surface 

zontally from the nx.s of sa.d resilient surface roll, drive roll and said p.nn roll, and moto. means connected to one 

means separate from the surface of said third roll for of said pan and resilient rolls separately from tne surface 

dr.vir.g said th.rd roll at a fixed bpecd. motor means con- 30 thereof to drive said pan and resilient surface rolls at the 

nected to one of said pan and resilient rolls separately same surface speed and at a speed slower than the surface 

from the surface thereof to drive said pw and resilient speed of said form roll, 
surface rolls at the same surface speed and at a speed 

slower than the speed of said third roll. References Cited 

6. In a lithographic printing press as defined in claim S 36 UNITED STATES PATENTS 
wherein the press includes means supporting said rolls to 1 4,0 laa <;/iq„ vu^a 

move said third roll into and out of engagement with said 7« ,7! 4/ 930 101-350 

form roll while running in engagement with each other, ? «n««7 1 / oci c 

said drive means for driving said Third roll and said moto s'Im 0/ o^a t^^-' " 

means being operable to drive the corresponding rolls 40 9/ 954 Curm 101-148 X 

when said third roll is clear of said form roll and when 31061 54 ^hutum. 

in engagement with the latter. ^ 2« ?/ o« 10I-350X 

7. In a lithographic printing prers. a dampening sys- 3 280 7« lo^ g«« P^hlgren 101-148 

tem for supplying fluid to form a roll running in engage. > \^mx 047 o k " 

ment with the plate cylinder comprising a pan contaWng <5 2 7fi2Mi 0/ o« 3*''°"'--- 101-148 

a reservoir of dampening fluid, a pan roll having its iLwe? z'Sm ? 958 Br<^L " ?^r\'Vtl 

portion running in the reservoir of dampening fluid, a ■^•»-^*''^2 '/»958 Brodie 101— 148 XR 

resilient surface roll disposed above the pan roll and FOREIGN PATENTS 

running m engagement th>r?" ith. said pan roll having 870,687 6/I9fil Great Britain 

shaft -.jeans projecting outwardly from each end thereof, 6" oniain. 
bca.-ing ...cans suppo.ning said shaft means including EDGAR S. BURR, Primary Examiner 
means for adjustmg said shaft means vertically to adjust 

the pressure relationship between said resilient surface U.S. CI. X.R. 

roll and said pan roll, and a third roll running in liquid 101—349; 118—262, 222—30- 235— V4- 346—98 
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ABSTRACT: A multi color offset printing press of the rotar> 
type in which a single circumferentialiy color-segmented plate 
cylinder is disposed above a single circumfereniially seg- 
mented blanket cylinder, and the impression cylinder is 
disposed to one side of the blanket c^hnder A series of cir- 
cumfercntiaDy extending cams is formed on the plate cylinder 
to successively move corresponding series of earn follov.er- 
driven mking and dampener rolls into and out of engagement 
with corresponding color segments of the plaie cylinder as the 
plate cylmder rotates. A second series of cams is mounted on 
the sides of the blanket cyhnder. This second series 
cooperates with cam followers connected to the journal mem- 
bers of the blanket and impression cylinders for tnpping the 
blanket cylinder alternately to a print position, at which it en- 
gages the plare cylinder, and to a trip position, at which it is 
cut of enKugemeni with the plate cylinder, and for tripping 
me impression cylinder alternately to a pnnt pobdton. a: 
which It engfciies the blanket cylinder, and to a trip position, 
at which it is out of priming engagement with the blanket 
cylinder, as the blanket cylinder is rotated at normal opera- 
t.onal speeds. Electric solenoids iire provided for hctectiveli 
maintaining the respective cylinders m the pnnttne posi- 
tion^ thereof with respect to one or more of the corresponding 
Lolor segments of the pl.ite and blanker cvlmders 

The plate cylinder is driven by a variable speed motor The 
rolls of the dampener systems which engage anc apply the 
water to the plate cylinder are driven at a speed proportionate 
to the speed of the plate cylinder The fountain rolls of the 
campener systems arc mounted on a door member which is 
pivotally mounted on the frame of the press and are in- 
dividually dr.ven by variable speed motors, Speed controls 
operatively interconnect the plate cylmder motor and the 
fountain roll motors lo vary the ratio of plate cvltnder speed to 
fountain roll speed as a function of variations in plate cylinder 
speed. 
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MULTICOLOR ROTARY OFFSET PRIMING PRESS 
WITH CYLINDER INTERRUPTION 

BACKGROUND OF THE INVENTION 

This invention relates generally to printing presses and more 
particularly to the field of multicolor rotary offset prinung 
presses. 

Printing presses of this general category are known in the 
art. Sec, for exaniple. Firm U.S. Pat. No. 1 ,025,258. Generally 
such presses employ multiple plate cylinders in multiple color 
applications, although my copending apphcaiion Ser.No. 
464.784 filed June 17, 1965. now U.S. Pat, No. 3,347,160. 
discloses a multicolor press having a single plate cvlinder. a 
single blanket cylinder and a single impression cylinder 

SUMMARY OF THE INVENTION 

The present invention emplo>s a single plate cylinder which 
is circumferentially divided into various color segments which 
equal in number the number of colors to be printed on the 
press, The embodiment of the invention disclosed herein com- 
prises a four-color press but the principles of the present in- 
vention are applicable to a mulitcolor rotary offset press re- 
gardless of the number of colors the press is designed to ac- 
commodate. 

The blanket cvhnder is IccJted direcil> belou the plate 
cylinder and is equal in diameter to the plate cylinder The im- 
pression cylinder is spaced horizontally (jom iht? blankci 
cylmder and has a diameter equal to one quarter the diameter 
of the blanket cyhnder since the impression cylinder rotates 
four times for each revolution o: the blanket cylinder 

In normal four-color operation all four-color segments of 
the plate c>linder engage corresponding segments of the blan- 
ket cylinder during each revolution of the two cylinders, ano 
the impression cylinder similarly engages the correi>ponding 
four-color segments of (he blanket cylinder for printing atl 
four colors. Howe^er the present invention contemplates the 
provision of means for tripping the blanket cylinder out of 
printing engagement with the plate cylinder and the impres- 
sion c>linder out of pnnting engagement 'Aiih the blanket 
cylinder for omitting one or more of the four colors from the 
final printed sheet, 

A plurality of inkmg and dampening s\items are disposed 
around a portion o: the periphery of the pbte c\linder and in- 
clude means for mowng their respective ink and w-ater dam- 
pener rolls into engagement onl\ with their corresponding 
color segments of the plate cylinder. In the event ore (or 
more) of the colors is to be omiiteo. ho\fce%cr, means is pro- 
vided for maintaining the corresponding ink and dampener 
rolls completely out of engagement with their respective color 
segment of the plate cvlmder 

In order to trip the blanket c> Under betueen the print and 
trip positions thereof a pair of elongated arms are pivotalK 
mounted at one of the ends thereof to the frame of the press 
for supporting and journaling the blanket cvlinder in the order 
of second class levers The opposite ends of the arms are con- 
nected to an eccentric shaft vvhich is rotated by cooperating 
cam and cam follov^-er members operativel> interconnecting 
the blanket, cylinder and the eccentric shaft. The impression 
cylinder is mounted on an eccentric shaft for movement 
between iis print and trip positions with respect to the blanket 
cylinder and cam and cam follower means also operatively in- 
terconnect the blanket cylinder and the eccentric shaft which 
journals the impression cylinder. By virtue of this arrangement 
the blanket and impression cylinders are moved between their 
print and trip positions accurately and v^ithout undue vibra- 
tion of the press. The blanket cylinder is also spring biased 
into the plate cylinder for selectivel> controlhng the nip pres- 
sure of the print couple therebctvieen Electric solenoids are 
provided for selectively holding the blanket and impression 
cylinders in the print positions When the solenoids for one or 
more colors are not energized, the blanket and impression 
cylinders are moved by springs from the pnni position which 
they alwa>s assume in the gap between each plate, to the trip 
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position thereof for omitting one or more of the colors of the 
press. 

Each of the inking and dampening systems comprises a 
vibrator roll for applying the ink or water evenly lo a pair of 

5 ink or dampener rolls which actually engage the plate 
cylmder. The plate engaging rolls are movable mlo and out of 
engagement with the plate cylinder while maintammg continu- 
ous contact v^ith their corresponding vibrator roll. A cam and 
cam follower arrangement interconnects the plate cylinder 
and the plate engaging rolls so that the movement of the rolls 
is synchronized with rotation of the plate cylinder and so that 
each of the plate engaging rolls contacts only its correspond- 
ing color segment of the plate cylinder Electric solenoids are 

J ^ also provided for holding the plate engaging rolls out of con- 
tact with the plate cylinder when one or more of the colors is 
to be omitted. 

Each of the dampening s> stems comprises a fountain roll 
which turns continuously but at a speed which vanes non- 
2Q linearly v^ith respect to variations in the speed of the plate 
cylinder A transfer roller oscillates back and forth betueen 
the fountam roll and a vibrator roll during each revolution of 
the plate cylinder. The motor driven fountain rulls ire 
mounted on a door member which in turn is pivotally mounted 
25 on the frame of the press for greater dccciSibiiity to the foun- 
tain rolls and their associated fountains and transfer rollers as 
v.ell as for greater accessibility to the vibrator rolls and the 
plate cy linder itself 

The overaJi arrangement as v^cli as specit'ic features em- 
30 budied m the present invention provioes for increased press 
speed, simplified construction, improved printing chardc- 
teristici. reduced overall size, improved performance and a 
longer useful life Ease of operation and maintenance are im- 
portant advantages of the present invention, 
35 It IS. therefore, an object of the present invention to provide 
a mutcicolor rotary offset printing press having a single plate 
cylinder mounted on u I'lxed axis, a single blanket c>linder and 
a single impression C)lindcr and means for tripping the blan- 
ket cyhnder into and out of engagement with the plate 
'^^ cvhnder and for tripping the impressu\j cylinder into and out 
ofengagement with the blanket cylinder 

Another object of the invention is to provide improved 
means for tripping the blanket and impression cylinders 

Another object is to provide an improved inking system for 
■ a multicolor rotary offset press 

.Another object is to provide an improved dampening 
system for a multicolor rotary offset press 

Another object is to provide a dampening system compns- 
... mg a fountain roll, a transfer roller and a vibrator roll in which 
the transfer roller oscillates between the fountain roll and the 
vibrator roll during each revolution of the plate cylinder and 
remains in contact with each of the rolls during a fixed angle 
of rotation of the plate cylinder The speed of rotation of the 
fountain roll is nonlinearly variable with respect to the speed 
of rotation of the plate cylinder to accommodate variations in 
requirements in the transfer of water to the plate cylinder as 
the speed of the plate cylinder varies. 

Another object of the present invention »s lo provide a mul- 
5Q ticolor rotary offset press wherein the blanket cylinder and the 
impression c>linder are moved from print to trip positions by 
mechanical means but are selectively maintained in such print 
posmons by electromechanical means. 

Another object is to provide a multicolor offset press 
65 wherein the plate-engaging rolls of the inking and dampening 
systems are moved out of engagement with the plate cylinder 
b> mechanical means but are selectively maintained in the dis- 
engaged positions thereof by electromechanical means 

Another object of the invention is to provide a more com- 
70 pact multicolor rotary offset printing press with increased 
printing speed and ease of operation and high performance 
printing characteristics. 

'\lany other features, advantages and additional objects of 
the present invention will become manifest to those versed m 
"75 :he art upon making reference to the deuiled description 
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which follows and the accompanying sheets of drawings, in 
which preferred structural embodiments incorporatmg the 
principles of the present invention are sho*n by way of iUus- 
irative example onJy. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG 1 is a perspective view of a multicolor rotar>' offset 
pnnting press constructed m accordance v^ith the principles of 
the present invention with certam parts removed and others 
ihown in section for purposes of clarity and to show the rela- 
ti\e disposition of parts. 

FIG. 2 [s an elevaiional view of one side of the press with 
certain of the basic pans indicated in dashed lines to show the 
overall arrangemeni thereof. 

FIG. 3 is an enlarged fragmentar> elevational view of the 
press taken from the same side as FIG 2 and with parts 
ommed to emphasize portions of the blanket and impression 
c> Imder supporting and irippmg assemblies. 

FJG 4 is similar to FIG. 3 but is taken from an opposite side 
of the press. 

riG. 5 is a fragmentary horizontal substantially sectional 
> laken along lines V-V of FIG 4 

FIG 6 is a vertical view taken along lines VI-\'I of FIG 4 
- i:h certain parts shown in section and other parts removed to 
it.-r.piif) the drawing. 

FIG 7 is a vertical sectional view, taken along line V II-VH 
of FIG 4. 

FIG 8 is a vertical sectional vte\j^ taken along line \'III-Vni 
otFIG.4. 

FIG 9 is an enlarged elevational view of portions of the im- 
pression cylinder supporting and tripping assembly shown'm 
FIG 3. 

FiC 10 is an enlarged elevational viev^ of portions of the 
blanket cylinder supporting and tnppmg mechanism locked m 
tnctr printing positions shown m FIG 4 

FIGS. U and 12 are taken along lines Xi-XI and XII-XII. 
reipecii\ely, of FIG 10 

FIG. 13 is a front elevational view of the plate cylinder of 40 
the illustrated embcdiment of the invention with portions 
thereof shown in section. 

FIG 14 is a side elevational view of the plate cylinder taken 
along XIV-XIV of FIC. 13. 

FIG. 15 is a side eleyjtionai vIev^ of the plate cslinder with a 
plurahty of inking and dampening systems arranged 
therearound. some parts thereof having been removed and 
others being sho\*n m phantom lines for clam v. 

FIG. 16 is an enlarged cross-sectional view of an inking roil 
and dampener roll drive arrangement taken along line X VI-X- 
VI of FIC 15. 

FIG. 17 is an enlarged cross-sectional view of another drive 
arrangement for driving the ink vibrator rolls and ink fountain 
rolls and is taken along line X VII-XVII of FIG 15. 

FIG. 18 is a cross-sectional view of a drive arrangement in- 
terconnecting the ink vibrator rolls and the ink fountain rolls 
and taken along line XVHI-X VIIl of FIG 15 

FIG, 19 is a cross-sectional view of the ink fountain .-oH 
drive assembi) taken along line XIX-XJX of FIG. IS 

FIG. 20 is a fragmental elevational view of a walking beam 
assembly associated w;th the ink vibrator rolls and taken alone 
lineXX-XXofFlC. 15 

FIG. 21 IS an enlarged view of an inking s>stem partl\ in sec- 
tion and partly in elevation and identified in FIG IS in the 
area encircled at XXI-XXI. 

FIGS. 22. 23 and 24 are secuonal view laKen along iines 
XXII-XXII. XXni-XXIIl and XXIV-XXIV respectively, of 
FIG. 21- 

FIG. 25 is an enlarged side elevational view of an ink foun- 
tain system of the present invention and is identified m FIG 2 
in iheareaencircled at XXV-XXV 

FIGS 26 and 27 together compnse a front elevational view 
of the ink fountain systems taken along line XXVUXXVI of 
FIG 25, FIG. 27 being an extension of the left end of FIG 26 



FIG 28 is a front elevational view of the dampening systems 
taken along line XXVIII-XXVIIl of FIG. 2. 

FIG, 29 is a side elevational view of the dampening systems 
taken along line XXIX-XXIX of FIG. 28. » ' '"^ 

FIG. 30 IS a cross-seclional view of the fountam roll and 

ir^xTxXX of°F^^^^^^^^ 

FIG 31 is a fragmentar) elevational view of the vibrator 

[ vl^^.°"fr2!^^^^^^'"P^^'"S systems taken along lines XXX 
t-AAAl Of FIG, 29. 

FIG. 32 is a side elevational view of the dampening svstems 
showing some of the rolls in phantom lines for clantv and 
snowing portions of the cam follower members shown in FIC 
29 for oscillating the transfer rollers of the dampenine 
svstems. *^ 

FIGS. 33. 34 and 35 are elevational views taken alone lines 
XXXIII-XXXIII: XXXIV-XXXIV and XXXV-XXXV of 
FIG. 32. 

FIG. 36 is a schematic wiring diagram of the plate cylinder 
and dampemng system fountam roll electric drive arranee- 
ments- ^ 

DESCRIPTION OF THE PREFERRED FMBODIMEN I 

Referring to FIG 1. reference numeral 50 indicates 
generally a multicolor rotary offset printing press constructed 
in accordance with the present invention The press SO mav be 
used either as a production or a proof press since the princi* 
pies of the present invention are applicable equalK m both 
t>pes of presses. 

GENER.A.L ARRANGEMENT 
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In order to facilitate an understanding of the invention tht 
general arrangement thereof will be described at the uutset 

The press SO comprises a preis frame 51 having a pair of 
spaced parallel vertical \*al) member> 52 and 53 Included in 
each of the wall members 52 and 53 is a heav% plate as m 
dicated at 54 v^hich forms an interna' '..all surface ana which 
together bear the major portion of the weight of the press 

Extending betv».een the wall plates 54. 54 on spaced parallel 
horizontal a.xe.v are a plate c>linder 56. a blanket cylinder 57 
and an impression cylmder 58 The plate cvlmder 56 is of the 
circumfereniiall) segmented t\pe that is. it is divided around 
the circumference thereof in spaced portions equal in number 
to the number of colors which the illustrated embodiment of 
the press 50 is arranged to accommodate In the illustrated 
embodiment the presi 50 is arranged to accommodate four 
colors, and thus the plate cylinder is circumfereniiahy divided 
into four color segments Each of the segments receives a 
plate for printing one of the four colors, as will be understood 
bv those skilled in the art 

The blanket c>linderS7 is disposed directly vertical!) belou 
the plate cylinder 56 and is of the same diameter as is the plate 
cylinder so that each of the four quadrants of the blanket 
cylinder 57 receives the ink transferred from one of the four 
plates of the plate cylinder The impression cvlmder 58 is situ 
aied to one side of the blanket cylinder 57 arid has a diameter 
which is equal to one-quarter of the diameter of the plate 
cylinder 56 and the blanket cylinder 57. 

The press frame 51 may oe characterized as compnsmg j 
front side 59 and a rear side 60 The impression cylinder 58 is 
disposed ai the front side of the press frame 51 with respect to 
the blanket cylinder 57 

The plate cylmder 56. the blanket cylinder 57 and the tm 
pression c>linder 58 are alljournaled for roiation on the press 
frame 51 They are also drivtngly mterconnecied for jomi 
rotation, that is. the rotation of all of the cvhnders occurs 
simultaneously 

The mam power source for operating the press 50 com 
prises an electnc motor 61 mounted on the wall member S3 
and connected to a main drive gear 62 through a speed 
reducer 63 The gear 62 is in mesh v^-ith a gear 64 formed on 
the blanket cylinder 57 \*.hich in turn is in mesh with a gear 66 
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formed on the impression cylinder 58 and another gear 67 
formed on the plate cylinder 56. 

Also situated at the front side 59 of the press frame 51 is a 
paper feeder and stacking assembly indicated generally at 
reference numeral 68. The assembly 68 may be of a type 
known in the art anc need not be described herein in detail but 
performs the function of feeding the blank paper sheets to the 
impression c>)mder 58 and then receiving and stacking the 
printed sheets as they are released from the impression 
cylinder. Disposed around the periphery of the plate cvlinder 
56 and extending generally from the upper quadrant of the 
plate cylinder near we rear side 60 of the press frame 5 1 :o the 
lower quadrant at the front side 59 of the frame SI are a plu- 
rality of plate cylinder mkmg and dampening systems Since 
the illustrated embodiment of the invention comprises a four- 
color press there are four inking systems, one for each color, 
indicated respectively at reference numerals 69, 70. 71 and 
72. There are also four dampening systems, one for each 
color, and these are indicated generally at reference numerals 
76—79, respectively. 

The fou[ inkmg S)SWmi 69—72 are identical in mu^t basic 
respects, although it m3\ be noted ir^ FIG 2 that the relative 
disposition of some of the parts thereof are reversed merel> to 
maintain optimum compactness of the press 50 and to 
enhance the overall design and constt uction thereof 

Brief.), each of ihc inking systems comprises two pairs ot 
ink rolls, which rolls are indicated respectively m connection 
y-ith inking s\stem 69 at reference numerals 80. 81, 82 and 83 
The ink rolls 80—83 actually engage the plate mounted on the 
plate cylinder 56 which corresponds to the color of ink being 
applied b> the mking sistem 69 Also mclodcd arc a pair of 
vibrator rolls 84 and 86. each of which engages a pjir of the 
ink roils 80-83 

Inking system 69 also includes an ink drum 87 and j pjir of 
doctor rolls 88 and 89 interposed respectively between vibra- 
tor rolls 84 and 86 and the ink drum 87 The ink is supphed to 
the ink drum 87 from an ink fountain 90 through j fountain 
roil 91, which rotates on a fixec axii. and a transfer roHer 92 
v^'hich pivots back and forth between the founidm roii 91 and 
the ink drum 87 to transfer ink rn desired amounts fr^m the 
rouniain roH 91 to the mk drum 87 dnd then, through the doc- 
tor rolls 88 and 89 and '.ibrator roils 84 and 86 to the mk roils 
80-83 

Alt of the dumpenmg systems 76—79 are similar to one 
another although it is noted that some slight moaifications 
from one dampening s\stem lo another have been mjdc once 
again tn the interest of optim.tm overall press design The 
dampening svstem 79. for example includes a pair of dam- 
pener rolls 93 and 9A which actually engage one of the four 
plaies mounted on the plate cvlinder 56 and corresponding 
thereto m terms of one of the four colors which ma) be 
printed on the prejs 50 Also included i^ a vibrator roll 96 
v^hich engages the dampener rolls 93 and 94. a fountam roll 
97 'xhich rotates on a fixed axis and a transfer roller 98 which 
pivots back and forth between the fountain roll 97 and the 
vibrato: roll 96. The purpose of the dampening s>iiems 76- 
— 79 is to add a shg.Tt film of water to the \jrious plates of the 
plate Cylinder 56 before the plates are mked by the inking 
svstems 69—72. Each of the dampening s>siems 76—79 ap- 
phes water onl) to one of the four plates, just as each of the in- 
king systems 69—72 ipphci its pariHwular color of ink to only 
one of the plates. Thus there is one dampening svstem and one 
mkmg s>stem for each of the four plates of the four-color 
press illustrated herein 

In operation, a stack of blank sheets to be printed, as shown 
at reference numeral 98. is placed on a bed 99 of the paper 
feeder and stocking assembl) 68 The operator ma> ascend a 
ladder 100 to visually inspect the upper reaches of the press to 
ensure proper readiness and then may start the press b> ac- 
tuating suitable switches and Cher control devices moLntec 
on a control panel 101 on the ^^11 member 53 Access doors 
102 are also mounted on the a all m.ember S3 for access 
through an outer panel 103 for making other adjustmenis that 
mav be desirable. 
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The main drive motor 61 is energized to drive the plate 
cylinder 56, the blaaket cylinder 57 and the impression 
cylinder 58 jomtly, and through suitable power tokeoffs, also 
to drive the inking systems 69—72 as well as the dampening 

5 systems 76—79. A power takeoff indicated generally at 
reference numeral 104 drives the paper feeder and stacking 
assembly 68 from the impression cytinder 58 as a result of 
which movable arm members indicated at 106 feed the sheet* 
frcm the stack 98 to the impression cylinder 58 senaDm 

^ ^ The impression cylinder 58 is equipped with grippers to grip 
each sheet as ii is received from the assembly 68 and to carry 
the sheet throLgh four revolutions of the impression c\ Under 
58 before the sheet is released m primed form to a stackmg 
plate indicated at 107 As each sheet revolves four times on 
the impression cylinder 58 the four colors of ink from the 
blanket cylinder 57 are transferred thereto. During this time 
the blanket c>linder 57 and the plate c>Iinder 56 each turn 
one revolution, each of the four quadrants or color segments 

■j^ of each serving to print one of the fou r colors. 

.As shown m FIGS. 13 anc 14, the four-color segments of the 
plate cylinder 56 are identitled at reference numerals 73a , 
73ij . 73r and 72d . Each of the four segments are equipped 
w\:h two pairs of clamping devices 74d and 74 b for securing 
the ends of its respectiv e plate thereto Note that there exists a 
ga:> between the adjacent segments 73a —12d lo provide 
recesses in which the clamps 74a and 74^ are disposed. As a 
result of these gaps similar spaces occLr on the periphery of 
the blanket c\ Under 57 during operation of the press between 

30 the color segments thereof which recede the mk transferred 
thereto from the four plates of the piJte cylinder 56 

BLANKET CYLINDER TRIPPING MECHANISM 

Occasion may arise from time to time in the operation of the 
presb SO when less than all four of the colors are to be used 
Fcr example, some types of printed work mav require mereU 
bbck ink and red ink while another application may require 
black, red and yellow color inks The p.cSkS SO is constructed 
and arranged to accommodate pnntmg of all four colors or ol 
anv number lej!* than fou; Ti> this end means are provided for 
moving the blanket cylinder 57 nut of printing engagemeni 
With the plate cyhnder 56 during rotation of the two cylinders 
through one on more quadrdnts or color segments correspond- 
ing to one or more of (he colors to he omitted The impression 
c> linder 58 is clso moved out of printing engagement v* iih the 
blanket cvlinder 57 during anv revolution thereof correspond- 
ing to an omitted color In other words, during operation of 
the press with less than all foui colors priming the blanket 
c>iinder moves to a nonpnnt or tnp position, / & out of print- 
ing engagement with the pljte cylinder 56, during that angle of 
ro'.ation of the blanket and pljte cylinders corresponding with 
the omitted color or colors The blanket cylinder 57 returns to 
a print position at which n engages the plate cylinder 56 in 
^5 pr.ntmg relation at the nip or printing couple formed vmh the 
piaie c>lmder 56 as the tvko cylinders rotate through the 
quadrants or color segments corresponding to the colors being 
pr-nted 

To confer upon the blanket cylinder S7 this abilitv (o move 

60 jog tiuck and forth between a print and a trip position with 
respect to the plate cylinder 56 the blanket cylinder 57 is 
mounted on a tripping mechanism indicated generally at 
re:erence numeral 108 Referring to FIGS 3—8. the tripping 
mechanism 108 may be more particularly characterized as 

65 comprising a pair of elongated lever arms 109 and 110 v^hich 
are pivotally mounted respectively at one of the ends thereof 
on the heav) wall plates 54 54 by means of a pair of ptvoi pins 
ni and 1 12 which, as shown m FIG 5, extend through their 
corresponding wall plates 54 and are fuedly secured thereto 

70 The blanket cylinder 57 comprises a shaft 113 which extends 
OLi\^a:dI> from a pair of end walls 114 and 116 anc is jour- 
nalcd for rotation on the shaft 1 13. the shaft being Fued at the 
ends thereof on the elongated lever arms 109 and 110 

Mounted on each of the lever arms 109 and HO at an end 

''- opposite its corresponding pivot pin 111 and 112 is a trip 
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block 1 17 as shown in FIGS. 4, 5 and 8. Each of the trip blocks 
117 comprises an L-shaped plate 118 which forms an exten- 
sion of its respective lever arm 109 and 110. The pUte 118 is 
connected in fixed assembly to a lower one of a pair of 
horizontally split block plates 119 and 120 so that the lower 
block ptate 120 moves with its respective lever arm whereas 
the upper block plate 119 may move relative thereto 

A pair of Imking studs 121 and 122 are threaded at their 
lower ends into a journal member 123 and extend at their 
upper ends through registered bores formed in the upper and 
lower block plaies 119 and 120 as indicated at 124 and 126. 
The diameter of bores 124 is reduced compared to the diame- 
ter of bores 126 and the studs 121 and 122 are also reduced m 
diameter to provide a shoulder 127 abutting a bottom wall 128 
of the upper block plate 119 

An upper end 186 of each of the linking studs 121 and 122 
IS threaded as at 186 to receive a washer 187 and a comple- 
menurily threaded nut 188 for securing the studs 121 and 122 
within the bores 124 of the upper block plates 1 19. 

An eccentric shaft 129 is received in semicircular recesses 
130 and 131 formed respectively in the bottom wall of the 
upper block plate 124 and m a top wall 132 of the lov^er block 
plate 120. An eccentric stub 133 of the shaft 129 is received in 
a bore 134 formed in the L-shaped plate 118 and is connected 
in fixed assembly to an adjustment plate 136 which may be 
pivoted and locked by suitable means such as a threaded bolt 
137. 

Also mounted on the linking studs 121 and 122 are heavy- 
duty helical springs 138 and 139 which are bottomed at one 
end' thereof on threaded sleeves 140 and bottomed at the 
other end thereof on an underside 141 of the lower block plate 
120, 

The heavy wall plates 54.54 of the press frame 51 are aper- 
tured respectively as at 142 to enable the shaft 113 of the 
blanket cylinder 57 to extend therethrough and the aperture is 
oversized to enable the shaft 1 13 to move freely there wiihin as 
the blanket cylinder 57 is pivoted between the print and trip 
positions thereof. 

The journal member 123 into which the linking ituds 121 
and 122 are threaded is mounted on an eccentric 143 of a 
shaft 144 extending between and journaied for rotation on the 
heavy wall plates 54,54 Extending from the shaft 144 and 
keyed at 146 for joint rotation therewnh is an arm member 
147 connected to a trip arm 148 through an intermediate link- 
age 149 pivotall> connected at the ends thereof to the arm 
member 147 and the trip arm 148. The trip arm 148 is, in turn, 
pivotaliy mounted at 150 to a wall plate 54 of the press frame 
51. 

The trip arm 148 is biased in a counterclockwise direction 
as vieued in FIG. 10 by a heavy spring 151 which is bottomed 
at one end 1520 on the vwall plate 54 und it an opposite end 
1530 on the trip arm 148. A cam follower 1540 also projects 
from one side of the trip arm 148 

A series of cam members indicated respectivel> at reference 
numerals 152, 153, 154 and 155 which are mounted on one of 
the end walls 114 of the blanket cylinder 57 also comprise the 
blanket c>linder tripping mechanism The cam members 152- 

— 155 are spaced 90" about the axis of the blanket cvhnder 
and are spaced radially to engage the cam follower 1540 
mounted on the trip arm 148 and move the trip arm 148 
clockwise against spring 151 as the blanket c>hncer 57 
rotates. Thus for each revolution of the blanket c> Under 57 
the trip arm 148 will, unless locked in "print" position by a 
hereinafter described solenoid, jog or pivot the eccentric shaft 
144 a total of four times, during each of which periods the 
journal member 123 is moved slichtiy downv^ardly to pivot 
lever arms 109 and UO in a manner to move the blanket 
cylinder 57 into a trip position or out of printing engagement 
uith the plate cylinder 56. As each of the respective cams 152- 

— 155 rotates past the cam follower 1540 the spring 151 
pivots the trip arm 148 to rock or rotate the eccentric shaft 
144 in an opposite direction to move the blanket c>linder 57 
back to a trip position v^-ith respect to the plate cyhnder 56 
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The cam surfaces 152—155 are constructed and arranged 
to printing the blanket cylinder 57 to a trip position just as 
each of the four corresponding color segments of the plate 
c> Under 56 and the blanket cylinder 57 enters the printing 
couple defmed by the nip between the two cylinders, that is, in 
a gap between adjacent color segments. In order to maintain 
the blanket cylinder 57 in a print position for any one or all of 
the four color segments of the plate and blanket cylinders 
electric solenoid means indicated generally at reference nu- 
meral 156 are provided to lock the trip arm 148 in a print posi- 
tion as shown in FIG. 10. In the illustrated embodiment 
thereof, the electric solenoid means 156 comprises a roury 
solenoid 157 mounted on the wall plate 54 and having a 
pivotal arm 158 which pivots between two positions as the ro- 
tar>' solenoid 157 is energized and deenergized. Mounted on 
the end of the arm 158 is a rotatable shaft 159 having an en- 
larged head 160 housed in an elongated groove 161 formed in 
a bushing 162. The bushing 162 is mounted on a shaft 163 
which extends through and is journaied by the wall plate 54 
and which has mounted on an opposite end thereof a locking 
arm 164. 

Formed on the disul end of the locking arm 164 is a boss 

166 which, in the energized or print, position of the rotary 
solenoid 157 engages an abutment uall 167 formed at the 
distal end of the trip arm 148 to prevent the trip arm from 
pivoting counterclockwise under the force of spring 151 as 
vieued in FIG. 10 to return the blanket cylinder 57 to the trip 
position thereof. 

It is noted that the power of the rotary solenoid 157 need 
not be sufficient to move the trip arm 148 against the bias of 
spring 151 to a print position since the trip arm ts moved to the 
print position by the cams 152—155 on the blanket cylinder 
57 acimg on the cam follower 154. Further, cams 152—155 
33 are so constructed and arranged to move the abutment wail 

167 off of the boss 166 at the high points of cams 152—155 to 
facilitate eas> operation and turning of the rotary solenoid 
157 

The solenoid 157 is wired to suitable switch means m the 
^0 control panel 101 to pivot to the print position thereof shown 
in FIG. 10 and to mainum the blanket c>linder 57 in a print 
position fur one or more of the four color segments or 
quadrants of the blanket cylinder. For example, if three colors 
are bemg printed, the rotary solenoid 157 will be deenergized 
so as to automatically rotate to the trip position thereof (a 
position where it is rotated counterclockwise from the posi- 
tion shown »n FIG 10) as that quadrant of the blanket cylinder 
corresponding with the omitted color rotates along with the 
plate cylinder 56 to form the printing nip or couple 
therebetween As soon as that quadrant of the corresponding 
omitted color rotates beyond the printing couple the cam fol- 
lower 1 540 is tripped by the next succeeding cam 1 52— 1 55 to 
move trip arm 148 to the pnnt position and the rotary solenoid 
157. which has just been energized is pivoted toward the abut- 
ment wall 167 to enable the trip arm 148 and the blanket 
cylinder 57 to be retained in the print position shown in FIG 
10 for the next three succeeding quadrants of the blanket 
cylinder 57. 

In the print position thereof the blanket cylinder 57 is 
biased into pnnting engagement with the plate cylinder 56 by 
the heavy-duty helical springs 138 and 139 and the nuts 188 
and washers 187 which are actually raised slightly off of the 
upper block plates 119. Thus a predetermined nip pressure is 
provided at the printing couple between the plate cylinder 56 
and the blanket cylinder 57 This nip pressure can be selec- 
nvely varied by adjustably rotating the eccentric shaft 129 by 
means of the adjustment plate 136 and then locking it in place 
•Aith a locking nut 189 The use of springs 138 and 139 accom- 
modates the shght movement of abutment wall 167 as^ay from 
boss 166 at the high points of cams 152—155 and also 
precludes damage to the press that may otherwise result from 
an increased thickness m the plates on the plate cyhnder 56 
It may be noted in FIG. 10 that a stop 191 which, in the il- 
75 lustrated embodiment, comprises an eccentnc shaft is 
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mounted on wall plate 54 and comprises an offset stub I9la 
located in the pivotal path of travel of an adjacent side 14Sd 
the trip a:m 148. By adjusting the angular disposition, of the 
shaft 191 and varying the position of the stub 191a the coun- 
terclockwise movement of the trip arm 148 is limited. 

IMPRESSION CYLINDER TRIPPING MECHANISM 

As noted, a tripping mechanism for the impression cylinder 
58 is also provided in order to move the impression cylinder 
58 to a trip position, that is, out of pnnttng engagement with 
the blanket cylinder 57, during each of the four revolutions of 
the impression cylinder 58 which correspond to the four color 
segments of the blanket cylinder 57, 

Refernng to FIGS. 3 and 9, the impression cylinder tripping 
mechanism is indicated generally at reference numeral 168 
and comprises an eccentric shaft 169 extending between and 
journaled on the wall plates 54, 54 of the press frame 51 and 
mounting thereon for joint rotation therewith the impression 
cylinder 58. Thus as the eccentnc shaft 169 rotates or oscil- 
lates sUfihtly back and forth the impression cylinder 58 is 
moved back and forth between the print and trip positions 
■ thereof uith respect to the blanket cylinders? 

The tripping mechanism 168 is more parucularly charac- 
terized as comprising a pair of arms 170 and 171 pivotally 
mouniec on the wall place 54. Arms 170 and 171 are intercon* 
nected by a imkage 172 and the arm 170 is connected to the 
eccentnc shaft 169 by a linkage 173 

Mounted on a shaft 174 on which arm 171 rotates is 
mounted a cam follower 176 situated in the path of travel of 
and arranged to be engaged by each of the cam members 152- 
— 155 as the blanket cylinder 57 is rotated Thus in the gap 
between each of the color segments or quadrants of the blan- 
ket cylinder 57 the impression c>linder i* moved to a print 
position In order tc maintain the impression cylinder 58 in 
print position for an> one or more of the color quadrants of 
the blanket cylinder 57 an electric solenoid locking means 177 
IS mounted on the wall plate 54 

Referring to FIG 9, the illustrated embodiment of the 
locking means 177 compnses an electric roiarv solenoid 178 
having i pivotal aim 179 enlarged at the end thereof us at 180 
to be received in a sloi 181 of a pivotal arm 1S2. An end wall 
183 of arm 182 forms an abutment wall for engaging in face- 
to-face contact anot-ier abutment *all 184 formed on j flange 
186 which rotates viuh the eccentric shaft 169, Thus the im- 
pression cylinder 58 is moved to a print position at the 
beginning of each revolution thereof and is maintained in such 
print position b> actuation of the rotary solenoid 178 if the 
particular color to which that revolution corresponds is 
desired If a color is to be omitted, the solenoid 178 is deener- 
gized so as to permit the arm 179 tu move to its trip position 
.As in the case of rotarv solenoid 157 of the blanket c>linder 
tripping mechanism the power requirements of the rotary 
soienoid 178 need merely be sufficient to pivot the arm 179 
since the abutment ^all 184 is tripped out of abutting engage- 
men: \Mih the end viall 183 by the dction of cams 152— 155 
against cam follower 176. The rotary solenoid 178 is. of 
course, suitably interconnected with the suitching mechanism 
in the control parel 1 01 for automatic energization and 
deenergization thereof as the number of printed colors of the 
press IS changed 

INKING SYSTEMS 

As noted, the illustrated embodiment of the press 50 com- 
prises four independent inking systems 69—72 for the four 
colors of the press As shown in FIG 15 each of the tnkmg 
systems 69—72 has a generally wedge-shaped configuration in 
side elevauon and s.nce all of the v^edges or inking systems are 
subsianiaii) identical with one another it is necessary that 
only one be described in detail 

Referring to the enlarged sectional view of the wedge-inking 
system 69 in FIG 21 a total of four ink rolls 80—83 are 
disposed adjacent i.ie periphery of the plate cylinder 56, such 



periphery being indicated by the dashed line at reference nu- 
meral 190. Ink rolls 80 and 81 engage a vibrator roll 34 and 
ink rolls 82 and 83 engage another vibrator roll 86. The vibra- 
tor rolls 84 and 86 are mounted respectively on shafts 193 and 
194 which extend between and are journaled for rotation on 
the wall plates 54. 54 of the press frame 51. The ink roll 80 is 
rotatably mounted at the ends thereof on a pair of mounting 
plates situated respectively within the wall members 52 and 53 
of the press frame 51, only one of which is shown in FIG. 21 at 
reference numeral 196. The mounting plate 196 is. in turn, 
rotatably mounted on the shaft 193 of the vibrator roll 84 so 
that the ink roll 80 can move about the penphery of the vibra- 
tor roll 84 while maintaining constant engagement therewith. 
Similarly ink roll 81 is rotatably mounted on a mounting plate 
197 also journaled on the shaft 193 of the vibrator roll 84 
whereby the ink roll 81 can also pivot or move about the 
periphery of the vibrator roll 84 while maintaining engage- 
ment therewith. 

The ink rolls 80 and 81 are biased in the direction of the 
periphery 190 of the plate cylinder 56 by means of a pair of 
spring members 198 and 199 which are bottomed at one end 
against an adjustable abulment 200 mounted on a wedge- 
shaped plate 201 which in turn is mounted on one of the hea^> 
wall plates 54. 54 of the press frame 51. The other end of the 
springs J 98 and 199 are bottomed on their respectne mount- 
ing plates 196 and 197 The ink rolls 82 and 83 arc similarly 
mounted and are also biased in the direction of the plate 
cylinder periphery 190 b> springs 198<3 and 199a respectively 

Also mounted on the wedge-shaped plate 201 are a pair of 
cam follo\^er arms 202 and 203 which are journaled for 
pivotal movement on a pm 204 Rotatable disc-shaped 
urethane-covered cam followers 206 and 207 are mounted on 
the arms 202 and 203 adjacent the distal ends thereof 

A pair of toggle jomis 208 and 209 interconnect the arms 
202 and 203 with the mounimg plates 196 and 197 of their 
respective ink rolls For example, toggle joint 208 comprises a 
pair of linkages 210 and 211 pivotaI!> connected to the 
mounting plates 196 and 197 and a pivot pin 212 mounted on 
the arm 202 The linkages 210 and 21 1 comprise lurnbuckles 
for adjustably varying the distances between the ink rolls and 
the penphery cr platen of the blanket cylinder 57 in the trip 
positions of the ink rolls 

Referring to FIGS 13. 14 and 21 the cam followers 206 and 
207 of each of the inkmg systems 69—72 are in radial align 
ment with one another to engage one of four axialK spaced 
cam surfaces 212. 213. 214 and 215 formed at opposite ends 
of the plate cyl.nder 56 In other words the two cam follower^ 
206 and 207 of each of the inking systems 69—72 engages and 
IS moved radially with respect to a shaft 205 of the plate 
cylinder 56 on a corresponding one of the cam surfaces 212- 
—215 As shown in FIG 14 each of the cam surfaces 212- 
— 215 corresponds to one of the four color quadrants or seg- 
ments of the plate cylinder indicated at reference numerals 
733 -73 J 

The configuration of each of the cam surfaces 212—215 is 
such as to enable its corresponding cam followers 206 and 207 
to move radially inwardly to engage its corresponding mk rolls 
with Its corresponding color quadrant of the plate cylinder 56 
and to move its corresponding ink rolls radially outwardly 
away from the plate cylinder as the other color quadrants 
rotate therepast As a consequence the ink rolls of each of the 
inking s> stems 69—72 engage only the particular plate on the 
plate c)linder which corresponds to such ink rolls 

Each of the cam followers 206 and 207 is provided with 
electric solenoid locking means for holding the cam followers 
and their corresponding ink rolls in a trip position out of en- 
gagement wtih their corresponding color quadrant of the plate 
70 cylinder 56 m the event that one or more of the colors is to be 
omitted. Referring to FIGS. 21 and 23. electric solenoid 
locking means are indicated generally at reference numerals 
220 and 221 and may be more particularly characterized as 
comprising respectively an electric rotary solenoid 222 
mounted on ihc wedge plate 201 The solenoid 222 has a 
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rotatable shaft 223 projecting therefrom and extending 
through the wedge plate 221. Fixedly connected to the distal 
end of shaft 223 is a pivotal arm 224 which oscillates back and 
forth between two pivotal positions as the solenoid 222 is 
energized and deenergized. 

The "trip'* position of ihe pivot arm 224 is shown in the 
dashed lines indicated ai reference numeral 224fl in FiC 21. 
In this position the pivot arm is aligned with a shaft 226 on 
which the cam follower 206 is mounted on the arm 202. 
thereby preventing the cam follower 206 from moving radially 
inwardly and preventing the ink rolls 80 and 81 from engaging 
their corresponding color quadrant of the plate cylinder 56. 

The cam surfaces 212— 215 are constructed so as to slightly 
raise the cam follower shafts 226 off of the pivot arm 224 of 
their respective electric solenoid locking means 220 and 221 
As a result the rotary solenoids 222 can easily turn to pivot 
theic respective pivot arms back to the print positions thereof 
as indicated at reference numeral 224 in FIG 1 with minimal 
power requirements. The rotary solenoids 222 are, of course, 
interconnected to suitable switch means m the control panel 
101 (FIG 1 ) to operjte in suitable timed relation to the rotary 
solenoids 157 and 178 of the blanket cylinder tripping 
mechanism shown in FIG. 10 and the impression cylinder 
tripping mechanism illustrated in FIG. 9 Consequentl\ when 
it is desired to omit one or more of the four colors of the press 
50 the electric rotary solenoids of the mkmg systems and the 
blanket and impression cylinder tripping mechanisms are 
energized and deenergized in timed relation to one another to 
maintain the ink roils 80— 8J of the mking systems cor- 
responding to the omitted colors m tnp positions and to main- 
tain the blanket cylinder 57 and the impression cyUnder 58 m 
trip positions during the required angles of rotation thereof 
and in proper sequence. 

Each of the cam follower arms 202 and 203 is provided with 
a night latch to maintain its respective ink rolls out of engage- 
ment with the plate cylinder 56 during cleanup of ihe press 
Referring to FtGS. 21 and 24 the night latches which are 
identified at reference numerals 216 and 2 J 7, each comprise 
an eccenlric shaft 218 journaled cn plate 201 and rotatable to 
vary the disposition of a stud 218a extending therefrom (o 
maintain its corresponding cam follower arm in a tap position 
without the necessity of energizing its respective rotary sole- 
noid 224. One end of the shaft 218 is formed m the shape of a 
nut 2iSb to facilitate turning of the shafi with a hand lool. A 
spring biased pawl 219 cooperate* with a series of circum- 
ferentiall) spaced detents 2l9j to facilitate mdexing of the 
shaft 218. 

As noted, the ink rolls 80—83 are in constant engagement 
uith their corresponding vibrator rolls 84 and 86 and are fnc- 
tionaily driven thereby at a peripheral speed which cor- 
responds to the peripheral speed of the plate c>linder 56. 
Referring to FIGS. 14. 15 and 16. a power takeoff gear 228 is 
mounted on a side wall 229 of the plate cylinder 56 to mesh 
with a pinion gear 230 keved to a shaft 23 1 which is journaled 
for rotation on one of the wall plates 54 of the press frame 51 
Also keyed to shaft 231 for joint rotation therewith is another 
gear 232 \vhich meshes with a smaller gear 233 rotatably 
mounted on the wall plate 54. 

Trained around gear 233 is a dnve chain 234 which is also 
trained around sprockets 236 ( FIG 21 ) mounted on the vibra- 
tor rolls 84 and 86 of each of the inking 5>stems 69—72 Idier 
sprockets 237 are interposed between the vibrator rolls 84 and 
86 of each of the mking systems 69—72 as shown in FIG IS. 
although it will be appreciated thai :he idler sprockets 237 of 
inking systems 69 and 70 are not shown in FJG IS m order to 
Simplify the drawing Another pair of idler sprockets 238 and 

239 are mourned on :he 'Aall plate 54 adjacent gear 233, 
sprocket 238 bemg mounted on a pivotallv adjustable plate 

240 for mamtainmg desired tension in the drive cham 234. 
The pitch diameters of gears 228. 230. 232 and 253 as well 

as the pitch diameters of the sprockets 237 are interrelated to 
maintain the peripheral speeds of the ink rolls 80—83 equal to 
the peripheral speed of the plate cvlmder 56 and because of 
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the direct driving relation between the plate cy Under 56 and 
the ink rolls 80—83 it will be appreciated that the speed of the 
ink rolls varies in direct proportion to variations in speed of 
the plate cylinder 56. 

The vibrator rolls 84 and 86 of the inking systems 69—72 
are oscillated axialiy by another power ukeoff system driven 
by the plate cylinder 56. In FIG. 15 is shown gear 241 which is 
mourned on the wall plate 54 (FIG. 17) and which meshes 
with the gear 228 mounted on the plate cylinder 56. A shaft 

242 which is keyed to gear 241 as shown at reference numeral 

243 carries a sprocket 244 which is also keyed thereto at 246 
for joint rotation with gear 241. 

A second drive chain indicated generally at reference nu- 
meral 247 is trained around the sprocket 244 as well as a pair 
of idler sprockets 248 and 249. The drive chain 247 then ex- 
tends from sprocket 249 over a pair of vibrator roll oscillator 
sprockets 250 and 251 which are keyed respectively to shafts 
252 and 253 which are journaled for rotation on the wall plate 
5*1 of the press frame SI 

The vibrator roll oscillator sprocket 250 is interconnected 
with the vibrator rolls 84 and 86 of the inking systems 69 and 
70. and the oscillator sprocket 251 oscillates vibrator rolls 84 
and 86 of the inking systems 71 and 72 The drive arrange- 
ments of oscillator sprockets 250 and 251 are substantially 
identical and thus only one will be described in detail. 

Referring to FIGS. 15, 18 and 20 an enlarged shaft 254 is 
keyed at 256 lo the shaft 253 and has formed in the periphery 
thereof a continuous groove 257 which provides a cam surface 
for axially oscillating a cam follower 258 projecting therein as 
the shaft 254 rotates in a single direction. 

The cam follower 258 is connected to an externally sphned 
shaft 259 which is mounted for axial movement in a comple- 
mentanly internally splined bushing 260 mounted on the wall 
plate 54. A spool member 261 is secured to one end of the 
sphned shaft 259 and receives between a pair of spaced 
flanges 262 and 263 and an end portion 264 of a walking beam 
266 which is mounted for puolal movement on a pin 267 and 
a bracket 268 secured to the svall plate 54 of the press frame 
51 

Spaced on either side of the pivot pin 267 are a pair of oscil- 
lator rods 269 and 270 each of which has mounted thereon a 
dn\ing spool 271 which receives a follower stud 272 project- 
ing from the walking beam 266 The rods 269 and 270 are 
connected to the shafts 193 and 194 of the vibrator rolls 84 
and 86. and as the walking beam 266 is pivoted in opposite 
directions about the pivot pin 267 the vibrator rolls 84 and 86 
are oscillated axially to provide an even ink profile along the 
length of the mk rolls 80—83. 

As shown in FIG- 22, the end of vibrator roll shaft 193 ts 
keyed to a sleeve bearing 273 in a manner to provide relative 
axial movement of the shaft 193 The sleeve bearing 273 is in 
turn pinned at 274 to the inner race 276 of a ball bearing 277 
The ball bearmg 277 is mounted on the wall plate 54 of the 
press frame 5 1 

INK FOUNTAIN SYSTEMS 

Associated with the inking systems 69—72 are an equal 
number of ink fountain systems shown at reference numerals 
90 in FIG. 2 As previously noted, each of the ink fountain 
sv stems 90 compnses a fountain roll 91 and a transfer roller 
92 \fchtch pivots between the fountain roll and its correspond- 
ing ink drum 87 

Referring to FIGS 25. 26 and 27, the fountain roll 91 of 
each of the ink fountain systems 90 is mounted on a shaft 278 
supported on a shaft extension 279 which extends through an 
apenure 280 formed in an adjacent wall plate 54 of the press 
frame 51. An outer end of the shaft extension 279 is journaled 
in a bearing member 281 mounted on a support plate 282 The 
support plate 282 is secured in spaced relation to the wall 
plate 54 by means of a plurality of spacer bars 283 and 284. 

A portion of the periphery of the fountain roll 91 is in open 
communication with an mk receptacle or fountain which is 
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formed in pan by a fountain plate or wiper blade 286 and 
which houses a supply of ink for application thereof to the 
fountain roll 91. A series of adjustment knobs 287 are spaced 
along the face of the fountain plate 286 for controlling the 
thickness of the layer of ink or the ink profile on the fountain 
roli 91 as will be understood by those skilled in the art. 

A toantain roll cam iniiicated gcncra]l> at reference nu- 
meral 288 rotates in unison with the fountain roll 91 and com- 
prises relatively routablj movable cam portions 289 and 290 
mounted respectively on the fountain roll shaft 278 and the 
ihaft extension 279. The cam portions 289 and 290 are axially 
aligned and comprise respective!) an outer circularly shaped 
cam surface 291 radially inwardly extending cam surfaces 

292 Since the cam members 289 and 290 are relativel) 
fotatable it will be appreciated that the overall effective cam 
surface of the cam 288 varies as the cam portions 289 and 290 
2-e rotated relative lo one another 

Disposed radially with respect to the cam 288 is a cam lol- 
.ower 293 mounted on a cam follower bracket 294 which is m 
;urn mounted for pivotal movement on a shaft 296. The 
!-'acke! 294 is tlxed.) clamped to the shaft 296 for.ioint move- 
r.ent therewith by means of a threaded bolt 295 and the shaft 
296 is rotatably biased to mamtain the cam follouer 293 in en- 
^igement with the surface of the cam 288 by means of a sprmg 
29? oottomed on a lever arm 298 tlxediv secured to the shaft 
Z9t> 

Also securely clamped to the shaft 296 arc a pair of spaced 
mounting flanges 299 and 300 v^hich journal the ends of a 
snaft 301 of the transfer roller 92 Thus ihe transfer roller 92 
and the cam foilov^er 293 pivot jointly around the shaft 296 

Tnc cam follower 293 is mounted on a shaft 301 which ex- 
icncs through an aperture 302 formed in un adjustment plate 
303 in face-to-face coniact wuh the bracket 294 and sltdable 
relative thereto. The shaft 301 continues to a slot 304 formed 
in the bracket 294 and is held on the bracket bv means of a nut 
ur me like at 306. 

Also extending through the bracket 294 and the adjustment 
plate 303 is an eccentric shaft 307 which comprise* j stud 308 
received in a cylindrical bore 309 and an eccentric member 
310 housed in a bore 31 J formed in the bracket 294. As the 
eccentric shaft 307 is rotated the adjustment plate 303 moves 
with respect to the bracket 294. thus mcvmg the c.im follower 

293 relative to brac.-cet 294. 

in the operative position of the cam follovver 293 the 
transfer roller 92 engages the surface of the ink drum 87 as the 
cam follower 293 rices on the outer surtace 29J oi the cam 

90. As the cam follower 293 drops into a recess 309 between 
the adjacent mner cam surfaces 292. 292 the bracket 294 
pivots in a clockwise direction as viewed in FIG 25. so that 
the transfer roller 92 engages the periphery of the fountain roll 

91. Thus for each revolution of the fountam roll 91 the 
transfer roller 92 pivots back and forth into engagement with 
the ink drum 87 and with the fountain roll 91 

The distance between the inner cam surfaces 292, 292 of 
the can portions 289 and 290 determines the size of the recess 
3090 therebetween as well as the angle of to:ation of the foun- 
tain roll 91 during which the transfer rolpi 
ment therewith. This in turn determines Mii 
ink on the ink drum 87 I 

According!}, in crcer to var> the size ofth 
cam portions 289 and 290 are rotated by means of an adjust 
ment shaft 3100 wrjch e.viends through the tubular shaft ex- 
tension 279 and which has mouiued thereon an adjustment 
knob 311 1 Thus the thickness of the ink on the ink drum 87 
IS weil as or. the ink rolls 80—83 of the ir.king systems 69—72 
varies as a function of the mdexing of the cam portions 289 
and 290 of the respective cam member 288 

The cam follower 293 ma> be adjusted on the bracket 294. 
however, in order to mamtam the transfer roller in an mopera- 
tive position, at wh:ch it is maintained m constant engagement 
with the fountain roll 91. thereb> precluding the transfer of 
ink to tne ink drum 87 
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In order to adjust the cam follower 293 to an inoperative 
position the eccentric shaft 307 may be rotated by means of a 
rod 312 v^'hich extends ihrough an aperture 313 formed in the 
wall plate 54 and which ts journaled in a bearing member 314 
mounted in the support plate 282. A knob 316 is mounted on 
the rod 312 for rotating the eccentric shaft 307 to move the 
cam follower 293 between the operative and inoperative posi- 
tions thereof. 

Generally, the cam follower 293 ts adjusted to the inopera- 
tive position thereof during "cleanup*' of the press during 
which the ink is removed from the ink rolls, the vibrator rolls, 
the doctor rolls and the ink drums. 

The present invention also contemplates the provision of 
means for mamtainmg the transfer roUer 92 in engagement 
with the ink drum 87 during periods when one or more of the 
colors of the press is being omitted, thereby precluding the 
transfer of ink from the pertinent fountain roll 91 to its cor- 
responding ink drum 87 Accordinglv there is provided an 
electric rotary solenoid 317 mounted on a fountain base plate 
318 and having a pivotal arm 319 extending from a rotatable 
shaft 320 thereof Extending from the arm 319 at the distal 
end thereof is a shaft 321 which slides m a slot 322 formed in a 
rocker arm 323. The rocker arm 323 is mounted for pivotal 
movement on a stationary shaft 324 anc includes a fmger 326 
pivotal into abutting engagement with an abutment boss 327 
formed on the bracket 294 

Thus as the solenoid 317 rotates in one direction the finger 
326 of the rocker arm 323 engages the abutment boss 327 for 
preventing the bracket 294 from rotating clockwise as viewed 
m FIG 25 and for mainiaining the transfer roller 92 m engage- 
ment with the ink drum 87 Rotation of the rotary solenoid 
317 in an opposite dircLtion moves the finger 326 cut of the 
path of travel of the abutment bo^s 327. thereby enabling the 
br.icket 24 to again pivot m j clockwise direction to move the 
transfer roller 92 mio engagement with the fountain roll 91 

Once again, m order to reduce the power requirements of 
the rotdr> solenoids 317 as the ^.*am follower 293 rices on the 
OLier surface 291 of the cjm 288 the abutment boiS 327 is 
moved slightl) off of the finger 3i6. thereby enabimg the 
rocker arm 323 to be pivoted easilv as the rotary solenoid 317 
L<i energized and detnergized This solenoid is also wired to the 
mam control panel 101 (FIG I } to operate in tinned relation 
with the electric solenoids 156 and 177 of the blanket cylinder 
and impression cylinder tripping mechanisms during such 
periods as one or more of the colors of the press is being 
oniited 

DAMPENING SYSTEMS 

Referring to FIGS 1, 2 and 28—35. the dampener rolls 93 
and 94 as well as the vibrator roll 96 of each of the dampening 
systems 76—79 are mounted on the press frame 51 similarly 
to the ink rolls 80—83 of each of the inktng systems 69—72. 
wnereas the fountain roll 97 and the transfer roller 98 of each 
of the dampening system 76—79 are mounted on a door frame 
329 situated at the front open side 59 of the press frame 51. 
The door frame 329 rs pivotall> mounted at one side 330 
thereof to the wall member 52 by means of a pair of hinges 
331 and 332. The door frame can be locked in a closed posi- 
tion bv means of a clamp 333 mounted on an opposite side 
334 of the doer frame which cooperates with a rocking flange 
336 mounted on the press frame 51 The fountain rolls 97 and 
transfer rollers 98. therefore, can be swung away from their 
associated vibrator rolls 96 and dampening rolls 93 and 94 to 
tactlitate cleaning and maintenance operation and accessibili- 
ty ot the \ ibraior and dampening rolls as well as the enure ad- 
jacent portion of the plate cylinder 56. 

The door frame 329 comprises a pair of spaced vertical 
members 337 and 338, four mounting plates 339—342 ex 
tending between vertical member 337 and the side 330 of the 
frame and four other mounting plates 343—346 extending 
betv.ecn the vertical member 338 and the other side 334 of 
the frame 329 
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The founuin roll 97 of each of the dampening systems 76- tions in plate cylinder speed. Generatty this has been accom- 

—79 is journaled on a pair of spaced journal members 347 ar\d pli&hed by varying the number of degrees of the angle of rota* 

348 connected in fixed assembly to a horizontaJly aligned pair tion of the plate cylinder during each revolution of the plate 

of the mounting plates 339—346. A fountain 349 for receiving cylinder during which the transfer roller ts in contact with the 

a supply of water is disposed directly below the fountain roll 5 fountain roll. Most prior art arrangements accomplish such 

97 and the transfer roller 98 is mounted on a rocker arm 350 compensation by employing an adjustable cam and cam fol- 

pivotally mounted on a shaft 351 which is mounted on a ilxed lower arrangement which is manually adjusted in accordance 

axis between a corresponding horizontally aligned pair of base with changes in speed of the plate cylinder, 

plates 339—346. The present invention contemplates the provision of means 

The fountain rolls 93 and 94 as well as the vibrator roll 96 of for such nonlinear compensation without varying the degrees 

each of the dampening systems 76—79 are mounted on the of ^ngle of rotation of the plate cylinder during which the 

press frame 51 in a manner similar to the mounting anange- transfer rollers are in engagement with their corresponding 

mem of the ink rolls 80— «3 of each of the inking systems 69- fountain rolls. Instead, while the speed of Uic vibrator rolls 96 

—72 and thus a detailed description of this mounting arrange- and the dampener rolls 93 and 94 varies in direct proportion 

ment will not be repealed herein. to variations in the speed of the plate cylinder, the speed of the 

It is noted, however, that the fountain rolls 93 and 94 of fountain rolls 97 varies nonlinearly with respect to changes m 

each of the dampening systems 76—79 are mounted respec- plate cylinder speed. 

tively on plate members connected to arms 352 and 353 Referring to FIG. IS, the drive chain 247 which effectively 

pivotally mounted on a shaft 354. Rotatable cam followers 20 "^^"^^^^^^^^ vibrator rolls of the inking systems 69-72 also 

356 and 357 are mounted on the distal ends of arms 352 and to rotate the ink fountain rolls 91 at a speed directlv 

353 and engage respectively the particular one of the cam sur- proportional to the speed of the plate cylinder 56. Thus each 

faces 212-215 on the plate cvUnder 56 which corresponds to sprocket-turned shafts 252 and 253 has mounted 

its respective color quadrant of the plate cylinder 56. Thus the thereon for joint rotation a gear 363 which engages a worm 

cam Ibliosvers 356 and 357 of each of the dampenmg systems 25 (^T"*^ °? ^ 1°^^^^^ ^^^^ft 366 Two other worms 367 

76-79 engage the same one of the cam surfaces 212-215 ^2? °" ^^^^^^ *° ^^^^^ 

which is engaged bv the cam followers 206 and 207 of the cor- ^T^'?''"'''*^ respectively on the shafu of the founuin rolls 

responding one ofthe inking svstems 69-72- As a consequence, the ink fountain rolls 91 areal^vays 

The transfer rollers 98 are pivoted back and forth between r=>tated at a speed which varies direcit> with variations in the 

the vibrator rolls 96 and the fountain rolls 97 b> means of the 30 °'^!^^ P'""^^ ^t. . . 

rocking action ofthe rocker arm 350 Each ofthe rocker arms vibrator rolls 84 and 86 of the dampening s>stems 76- 

350 is pivoted independently of the rocker arms of the other " *P"i* which varies d.rectly with 

dampening svstems vanations m plate cylinder speed. Note thai driven chain 234 

Associated with each of the rocker arms 350 is a cam fol- ^^^^ is trained around sprockets 371 mounted for joint 

lower arm 358 mounted for siidablo movement in an axial 35 ^otauon on the shafts of the vibrator roils 84 and 

direction on a pau of bearing members 359 and 360. A cam fountain ro Is 97, however, of the dampening svstems 

f^n ^ 1^1 fj^.u J II jf 76— 79 are roiateu respeciiveij by means of inaividua varia- 

foUower 361 is mounted at the radiiilly inner end of each of j 1 . : -^t-C im* . ^ l . 

the cam follower arms 3S8 and engages that one of the cam ^^"^ *"^, "''^'f" ^'^^o """"""" 

surfaces 2 12-215 of the plaie cvliSder 56 that .s engaged bv "'"^^^ ° ''^""^ T'"",? oVl "I 

. ,, ' r 11 J *in connected to their correspondme fountain rol s 97 ihfoueh 

Its corresponding founiam ro cam follower 356 and 357 . ^ ^ . r " , 

c u f.u f II ._ J L gear boxes indicated at reference numeras 376 

Each of the cam followers 361 is biased into engagement with ^ u . u rir- n . r 

- . r ■ ^ The schematic shown in FIG 36 illustrates means for vary- 

its corresponding cam surtace bv means of a spring 362. A ^ f .u* ^ * - 

.. ^. ^ f u ; u f .. ing the speed fountain rolls of the dampener svstems non- 

radially outer end 363 of each of the cam follower arms 3.8 J^^^ ^^^^^^^^^^ ^i,,/ y,^^,' ^ The 

45 plate cylinder is indicated diagrammatically at reference 

363 (FIG. 29) is associated wuh each of the rocker arms 350 ^^^^^^.^ ^^U^ 

to maintain a pivota bias thereof mio engagement with the ,s indicated at 97^ Reference character 61a indicates the van- 

end 363 of tne cam follower arm 358 ^^^^ ^ ^^^^^ ^^^^^^ ^ ^^^^^ 

It will thus be appreciated that each of the transfer rollers .^aracter 372a indicates one of the variable speed 
98 of the dampening systems 76-79 moves back and fonh motors of the dampener systems 76-79. 
oetween its corresponding vibrator roll 96 and fountain roll 97 ^ ^ 37^ 377 connected respec- 
once for each revolution of the plate c> linder 56. and that the ^^.^l) to motors 6I0 and 372^ and are interconnected to pro- 
angle of roiauon of the plate c>lmder 56 during which each of ^ proponionahly factor between the speed, of 
the cam followers 98 engages its corresponding vibrator rol! ^he motors as the speed ofthe motor 61a is varied bv means of 

96 and fountain roll 97 is constant regardless of the speed of 53 ^ conuoUer or the like at 378. Such nonlinear speed controls 
the plate c> linder 56. . , , , ^ , , are known in the art and thus need not be described in greater 

Unlike the application of ink to the mk rolls, the optimum ,t ^jj, apparem that this arrangement provides auto- 

amouni of water applied to the dampener rolls vanes with the ^atic speed compensation between the speed of the plate 

speed of the plate cylinder 56 This is as a result of the ver> cylinder 56 and the speed of the dampener system fountain 

thin layer of water which is applied :o the plates of the plate 50 rolls 97 

cylinder as well as to the sanation in the rate of evaporation of Referring to FIG. 31, one end of each of the vibrator rolls 

water as contrasted with mk 5^ of dampemng systems 76-79 is jouinaled for axial 

For 3n> given speed of rotation of the plate cylinder 56 dn osciilanng movement m one of the wall plates 54 as indicated 

optimum amount of v-ater is transferred from the fountain roll at reference numerals 379 and 380. Extending from the wall 

97 to the vibrator roll 96 of each of the dampening systems 76- 65 plate 54 is a bifurcated member 381 mounting a pair of op- 
-79 As the speed of rotation of the plate cylinder 56 in- posiieiy facing rollers 382 and 383 which project into helical 
creases a greater amount of water should be transferred to the grooves 384 formed in collars 386 connected m fixed as- 
vrbrator rolls 96 per revolution of the plate cylinder but this scmbly to the shafts of the vibrator rolls 96, 96. Thus as the 
increase in water should not be in direct proportion to the in- vibrator rolls are rotated they are oscillated axially by the 
crease of the speed of the pUte cyhnder This is because the 70 camming action ofthe rollers 382 and 383 against the walls of 
a.Tiouni of water evaporated from the vibrator rolls 96 during the helical grooves 384. - 

one revolution of the plate cylinder 56 decreases as the speed I claim: 

of the plate cylinder mcrei^es 1 A multicolor rotary offset prinung press comprising. 

It is known in the prior art to var> the amount of water ap- A plate cylinder having a plurality of ci^cumfereniially 

pwed to the vibrator roll per unit of time as a function of varia- 75 spaced color segments therearound; ~ 
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a blanket cyimder in nip-defmmg reiaiionship with said 
plate cylinder and having a plurality of circumfereniially 
spaced color segments iherearound corresponding 
respectively to the color segments of said plate cylinder; 

an impression cylinder in nip-defining relationship with said 
blanket cylinder; 

variable speed drive means for rotating said cylinders 
jointly; 

speed control means connected to said plate cylinder drive 
means for varying the speed of said plate cylinder, means 
for supporting and tripping said blanket cylinder out of 
engagement with said plate cylinder to a trip position and 
then back into engagement therewith to a print position 
as each pair of correspofidmg color segments is rotated 
into the nip between said plate anc said blanket cylinders; 

means for holding said blanket cylinder in the trip position 
thereof as an> preselected pair of said corresponding 
color segments rotates through the nip between said plate 
and blanket cylinders; 

means for supporting and tripping said impression cylinder 
out of engagement with said blanket cyimder to a trip 
position and then back into engagement therewith to a 
pnnt position £.s each of said color segments of said blan- 
ket cylinder is rotated into the nip between said impres- 
sion and said blanket cylinders. 

means for holding said impression cylinder in the trip posi- 
tion thereof a> any preselected coior segment of said 
blanket cylinder rotates through the nip betv^een said im- 
pression and said blanket c>lmders, 

a pltraiii) of inking systems corresponding in number to the 
number of cobr segments arranged around a portion of 
the periphery of said plate cyhndcr. each of said mking 
s>stems comprising an ink roll mc-jble into and out of 
engagement with said plate csiinder and means for mov- 
ing said ink roll into engagement onl> with its correspond- 
ing color segment on said plate cylinder during rotation 
thereof; and 

a pluralit> of dampening systems arranged around another 
portion of the periphery of said plate c>iinder. each of 
said dampenirg systems comprising a dampener roll, a 
vibrator roll, a fountain rcll and a transfer roller pi\oial 
back and forth Detwecii said vibrator and said fountam 
roll, means for rotating said vibrator and dampener rolls 
at a peripheral speed corresponding to the peripheral 
speed of said plate cyhnoer. means opcratively intercon- 
necting said transfer roller and said plate cyhnder for 
pivoting the transfer roller alternately into engagement 
With said fouitarn roll and said dampener roll during 
preselected angles of rotation of said plate cylinder, \aria- 
ble speed drive means for rotating said fountain roll, and 
speed control means connected to said fountain roll dnvc 
means and to said plate cyimder drive means to drive said 
fountain roll at a speed which vanes nonlinearK as a func- 
tion of \ariations in the speed of the plate cjlinder 
2 The printing preas as deHned in claim 1 wherein said 
means for holding said blanket cyimder and said impression 
cylinder in the trip positions thereof comprise, a pair of mde- 
pendenil) operable electric solenoid means engageable with 
said t.anket cyhncer and said impression c)linder supporting 
and tr.pping m.eans, respectivelv. 

3. The printing press as defined in claim 1 and including, a 
plurality of circumferential cam surfaces on said plate cylinder 
corresponding respectively to each of said color segments; 
said transfer roller pivoting means of said dampening systems 
com.prismg respeciivei> cam follower m.eans engageable with 
only one of said cam surfaces for driving relation 
therebetween 

4 The printing pre^s as defined in claim 1 and including, a 
plurality of circumferential cam surfaces on said plate c>linder 
corresponding respectively to each of said color segments, 
said ink roll moving means of said mking systems comprising' 
respectively cam follower means engageable with qnU one of 
said cam surfaces for driv ing relation therebetween 
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5. The printing press as defined in claim 1 and including, a 
press frame, and door means pivotally mounted on said frame 
adjacent said another portion of said plate cylinder for swinga- 
ble movement therefrom, said fountain roll, said transfer 

^ roller and said fountain roll variable speed drive means of 
each of said dampening systems being mounted on said door 
means and said dampener rolls and said vibrator rolls being 
mounted on said frame. 

6. A multicolor offset printing press comprising a press 
frame; a plate cylinder having a plurality of circumfereniially 
spaced color segments therearound mounted on said frame; a 
blanket cylinder in nip-defining relationship with said plate 
cylinder and having a plurality of circumferentially spaced 

. color segments therearound corresponding respectively to the 
color segments on said plate cylinder; an impression cylinder 
in nip-defming relationship with said blanket cylinder; a plu- 
rality of inking systems on said frame corresponding in 
number to the number of color segments arranged around a 
2^ portion of the periphery of said plate cylinder, each inking 
system having means for inking only a selected color begmeni 
on said plate cylinder during rotation thereof; means for rotat- 
ing said plate cylinder at a speed which corresponds to the 
speed of said blanket cylinder, means for journal ing said blan- 
25 ket cylinder on said frame for movement between first and 
second positions at which said blanket cyimder is moved into 
and out of printing engagement with s^id plate cylinder, and 
means for selectively and repeatedly tripping one or more of 
the said color segments on said blanket cylinder into and out 
30 of printing engagement with one or more of the color seg- 
ments on said plate cylinder which correspond thereto while 
said press is operating at its normal operating speed to thus 
enable printing from any one or any combination of the said 
plurality of plates. 
35 7 A multicolor rotary offset printing press as defined m 
claim 6 wherein an eccentric shaft is rotaubly mounted on 
said frame; said impression cylinder being mounted on said ec- 
centric shaft for relative rotation therewith, and meani for 
selectively rotating said eccentnc shaft in opposite directions 
to selectively and repeatedly move s;*iu impression cylinder 
between a pnr.t position and a trip position relative to one or 
more of the color segmenLs on said blanket cylinder as a func- 
tion of the angular disposition of said blanket cyimder as it 
rotates at its normal operating speed 

8 The printing press as defined in claim 7 wherein said ec- 
centric shaft rotating means comprise^, a plurality of cam 
members mounted on said blanket cylinder for rotation 
therewith, and means including cam follower means disposed 
in the path of travel of said cam members and operaiively con- 

■ nected to said eccentric shaft for rotation thereof as each of 
the cam members engages said cam follower means 

9 A multicolor rotary offset printing press as defined in 
claim 6 wherein said plate cylinder, blanket cylinder and im- 

, 4^ pression cylinder are situated on spaced parallel axes with said 
plate cylinder being mounted on said frame for rotation on a 
ilxed axis; means for journaling said impression cylinder, said 
blanket cylinder tripping means and an impression cylinder 
tripping means mounting said blanket cylinder journaling 
means and said impression cylinder journaling means on said 
frame, each of said tripping means being selectively and re- 
peatedly movable between two positions for moving respec- 
tively said blanket cylinder between a print position and a trip 
position with respect to said plate cylinder and said impression 
65 cylinder between a print position and a trip position with 
respect to said blanket cylinder, driving means for jointly 
rotating said cylinders; and means driven by said driving 
means and operative to selectively and repeatedly move said 
tripping means respectively between said two positions 
70 thereof as a function of the radially angular disposiuon of said 
blanket cylinder upon rotation thereof at normal operating 
speeds. 

10. The printing press as defined in claim 9 wherein each of 
said inpping means comprises an eccentric shaft mounted on 
"5 said frame and said last named means comprises cooperating 
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cam members and cam follower means mounted respectively 
on one of said cylinders and on said tripping means for rotat- 
ing said eccentric shafts in response to rotation of said one 
c>Tinder. 

IX. The printing press as defined in claim 9 and including, 
first and second electrically operated means mounted on said 
frame and engageable with said last named means for selec- 
tively independently locking said last named means in the 
print positions thereof. 

12. The printing press as defined in claim ii wherein said 
electncaUy operated means comprises electric solenoid 
means. 

13. The printing press as defined in claim II wherein said 
electrically operated means comprises electric rotary solenoid 
means. 

14. The printing press as defined in claim 6 wherein said 
means for joumaling comprises: 

bearing means at the ends of said blanket cylinder 

guide means mounting said bearing means on said frame for 

guiding said bearing means between said first and second 

positions; 

means biasing said beanng mcani towards said second posi- 
tion; and 

means operatively interconnectmg said blanket cylinder 
and said bearing means for moving said bearing means to 
said first position as a function of the angular disposition 
of said blanket cylinder as it rotates 

15. The printing press as defined in claim 14 wherein said 
bearing moving means comprises* 

plural cam members spaced angularK about the axis of and 
mounted on said blanket cylinder, and 

cam follower means located in the path of travel of said cam 
members for engagement therewith as said blanket 
c>linder rotates and operatively connected to said bear- 
ing mejns for moving said bearing means to said first 
position as said cam members respectively engage said 
cam follower means. 

16 The printing press as defined in claim 14 where. n said 
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biasing means and said bearing moving means operatively en- 
gage said lever arm at the opposite end of the arm. 

18. The printing press as defined in claim 17 wherein said 
bearing moving means comprises: 
a trip block movable in one direction against said lever arm 
to move said blanket cylinder mto priming engagement 
with said plate cylinder and movable in an opposite 
direction away from said lever arm to enable said blanket 
cylinder to move out of printing engagement with said 
plate c>hnder; 
an eccentric shaft mounted on said frame; and 
means interconnecting said trip block and said eccentric 
shaft for moving said trip block in said opposite directions 
in response to rotation of said eccentric shaft in opposite 
directions, and means operatively interconnecting said 
eccentric shaft and said blanket cylinder for rotating said 
shaft in said opposite directions of rotation as a function 
of rotation of said blanket cylinder 
]9 The printing press as defined m claim IS wherein said 
eccentric shaft rotating means comprises spring means for 
?iasing said shaft in one of said opposite directions of rotation 
to move said trip blocki away from said lever arm 

20. The printing press as defined m claim 18 wherein said 
eccentric shaft rotating means comprises 
a plurality of cam members on saio blanket cylinder m radi- 
ally angularly spaced relation with one another, and 
a cam follower in the path of travel of said cam members 
and operatively connected to said eccentric shaft to be 
engaged and moved in one direction by each of said cam 
members as said blanket cylinder rotates to effect move 
ment of said blankei cylinder to j print position thereof 
ana rneans biasing said cam follower in an opposite 
direction to effect movement of said blanket cylinder to a 
trip position thereof 

21 The printing press as defined m claim 20 and including, 
means for selectively lucking said cam follower against move- 
ment m said opposite direction to maintam said blanket 
cylinder in the print position thereof 

22 The printing press js defined in claim 21 wherein ^aid 



bearing means comprises an elongated lever arm and said 4(j locking means comprises, an abutment wall formed on said 
guide means comprises a pin pivoting said lever arm lo said follower, and an electric solenoid mounted on sjiJ Irame 

frame at one end of the arm and having a member movable into and out of engagement 

17 The printing press as defined in claim 16 wherein said ^'^^^ ^^'^ abutment wall upon energization and deenergizjiion 

thereof 
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ABSTRACT: A flexQgrapluc press having a plurality of print- 
ing sutions with each sution having an associated impression 
cylinder, a priming plate cylinder mounted for individual 
movement back and forth relative to its impression cylinder, 
and an ink fountain roller mounted for individual movement 
back and forth relative to its printing plate cylinder, and 
means for correcting the web regtoation between stations. 
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adjusting the relative pontion between the pair of Kelical gean 

FUXOGRAIWCPiUESSES WITH INTERRIJFTER AND to provide partial rotadonal movement (tf the printing plate 

CYLINDER REGISTER MECHANISMS cyUnder with respect to the impression cylinder. 

There has been outlined rather broadly the more important 
This invention relates to printing presses and more particu- ^ features of the invention in order that the detailed description 
lariy to flexographic presses. thereof that follows may be better understood, and in order 
The type of printing known as flexography or aniline print- that the present contribution to the prior ait may be better ap- 
teg IS a specialized fonn of relief printing used for printing on preciated. There are, of coutk, additional features of the in- 
•wch materiab as cellophane, polyethylene, or the like. This vention that wiU be described hereinafter which will form the 
type of printing is generally characterized by the use of fiexi- subject of the claims appended hereto. Those skilled in the art 
bk rubber plates carried by the printing cylinders of web-fed ^ appreciate that the conception on v^ich this disclosure is 
rotary presses. Generally, the plates are inked by a single ink* based may readily be utilized as the basii for the design of 
inc roUer and the material to be printed is fed between the other structures for carrying out the several purposes of the in- 
prat plate cylinder and its associated impression cylinder. ^ vention. It is important, therefore, that this disclosure be re- 
It a usual for this type of flexographic press to print multiple garded as including such equivalent constructions as do not 
coton with a plate cylinder, and a coacting impression depart from the spirit and scope of the invention, 
cfbndcr associated with each particular color to be printed. embodiment of the invention has been chosen for pur- 
Precttc registration of the web between successive printing poses of illustration and description, and is shown in the ac- 
stAOom in a press of this nature is critical. Prior art means for ^^mpanylng drawings, forming a pan of this specification, 
controlling this registration is disclosed in U.S. Pat No. wherein: 

3^33^39 dated Feb. 8, 1 966. The present invention concerns * delaUed side elevatioii, partly in section, of a flex- 

unprovcments upon the features of such apparatus. ographic press constructed according to the concept of my in- 

Coovcntionally> flexographic presses of the class described vention; 

include means for lateraUy moving the printing plate cylinder 25 ™- ^ » enlarged perspective view showing the gear 

«iih respect to the impression cyUnder as weU as means for means for effecting registration of the web between succesftKe 

laurally moving the ink plate roUer with respect to the print- printing stations in the press; 

ing pUte cylinder. Prior art means for effecting such move- FIG. 3 is an enlarged side elevation, taken along the line in- 

menta are disclosed in aforementioned Pat No. 3,233,539. diMledat3— 3inFlG.2; 

This invention is directed to improvements upon the features 30 ™- * » petspecUve view of the flexographic press show- 
of the apparatus of the prior art. ^ means for effecting movement of the printing plate 
Bncfly my invention contemplates the provision of a flexo- cylinder witii respect to the impression cyUnder and move- 
graphic press having a plurality of printing stations with each ™ fountain roller witii respect to the printing 
tution having an ink fountain roller, a printing plate cylinder '^H?*?!!?*^^ . ^ . . . 

and a related impression cylinder. It will be understood that 35 , ? " "1 «ni»rge<l vemwl secuonal view taken akmg the 

more than one printing plate cylinder may be associated with m^cated at 5-5 m FIG. 4, and showing details of the 

each impression cylinder and in the flexographic printing ^ P""^"« "^^^ ^ 

preu illusiraied. two such printing plate cylinders are nor- the unpiession cyhnder; ^. , . . ^ ^ ^ 

many associated witi, each Impression cyUiier. In each sta- ff^: ''^^r^J^T^ "^h*? ??°"f 

tion. means are provided for mounting the printing plate cylin- 40 "^^"'^ « ^<^' \^<^ dctaiU of tiie 

ders for individual movement back ai^ foiSi relative to itt im- S^^" ^ ^ ""^^^ 

pression cylinder and means are provided for mounting each ^Sr* - ■ ^ i - . . ^ . 

of die ink founuun rcUcn tor indMdual movement bl!dc and dic^I,";^ T^"^ 

forth retetive to iupnntm^ 45 Referring to the drawings in greater detaO.u. town in FIG. 

are provided for correctmg the web registration between sta- * * i « rr *^ ^ T , " ' 

* ^»»«-»«wu x^^w^Ei >ui four-color flexographic press embodies a mam frame F 

• * « r ' M . . carrying a supply roll Rrotatabty mounted on a shaft 12. It will 

In one form of my mv^Uon the meant for mountmg the ^DSUt^uat supply niu R am ahoT roUttb y 

pnntmg plate cyUnder mdude a pnntmg plate cyhnder shaft „„„„^ ^ , ^ \i.Lding stand with equal facility 

carrying the prmtmg ptote q-lmder and a pnntmg plate Web material is fS&t,m the supply roU around L idler roll 

cyhnder frame hawng upward extenrions for carrymg the ,4 ^ jS^prefenibly fabricated from 

pnntmg pUte cyUnder. The pre» » provKied wrth a crossarm „bber or other similar material. From the draw roll 16, the 

having a keywjy d»rem for shdably receiving the pnntmg web passes an upper impression cylinder 18 and a first printing 

plate cylinder fnune thereon In addition, mews are mcor- ptote cyUnder 20 at a first printing rtrtion. indicated generally 

poratedforpro»«lmgCTu,«adju»te.ent,aswenasven.ierad. 55 «i. Next, the web is fed between a lower impression cyUnder 

jusiments of the pnntmg plate cylmder frame with respect to 33 ^ ^ „^ „ at a second prinUng 

the impression cylmd.^. thereby insunng effective and nq»d j^c^ ^ at fl. and then the web is fed over a 

adjustment of the prmnngptote cylmder bottom roller 26 Ther^r. the web passes between the 

In another form of my invenUon I provide means for impicion cylmder 22 and a third pUle printing plate 

mountmg an mk fountain roller mcludmg an mk fountam «, cyUnder 28 at a third printing station indicated generally at III. 

roller shaft which rames the roUer an^ which m turn, is and then the web passes between the upper impression 

mounted on an mk fountam carnage The pnntmg cyUnder cyUnder 18 and a fourth printing pUte cyUndZr 30 at a fourth 

frame 1$ provided with a keyway for siidably receivmg the car- pri„u„g «arton indicated generaUy at IV. Thence, the web is 

riage. Means are incorporated for providing course adjust- led around kUer roller 32 and thiough a heated drying tunnel 

ments and veniier adjustments of the ink fountain carriages fij to a rewind roU (not shown). In nonnal operation, the web 

with respect to the printing cylinder frame, thereby insuring paBcs successively thiough the printing stttions I. II. Ill and 

effective and rapid adjustment of the ink fountain roller. iv. and at each printing station a separate color is imprmied 

In stiU another fonn of my invention, I provide means for thereon by printingptote cyUnders 20. 24, 28 and 30, respec- 

adjusting the routional position of the printing ptote cylinder tively. Frequently, heating means ( not shown ) are interposed 

with respect to the impression cyUader to correct the web re- 70 between successively printing stations to hasten the drying and 

gistration between stations, which include a pair of mating setting of the ink. The web W is drawn from the roll R by the 

helical gears, one of said gears being in direct drive relation- coaction of the impression cylinder 18 and the draw roll 16 

ship with respect to the printing plate cylinder and the other of which are driven by any suiuble source, known in the art In 

said helical gi ars being in direct drive relationship with addition, suitable draw roUen (not shown) on the rewind side 

respect to the impression cylinder. Means are incorporated for '5 of the press may assist in pulUng web W through the press. 
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As best seea in FIGS. 1 and 4. the printiog cylinder 20 is As best seen in FIGS. 4 and 5. the coane a4iustiQg means 

mounted on a priming plate cylinder shaft 34 which U sup- comprises a pair of yean 94. one on each side <^ the machme 

ported at each end by upwaid extensions 36 of printing plate mounted on the gear shaft 5S. Aa *w«gflTt^ rack 96 is 

cylinder frame 38. This frame, in turn, is slidably mounted in mounted on the ink carriage 48 on each side of the machine 

suitable keyways 40 Ibrmed in crossanns 42 ofthe press frame S and the shaft 55 is arraoged for transverse motion with remct 

F. An engraved mk roller 44 associated with the printing plate to the press so that when the shaft b moved Co the left as 

cylinder 20 is mounted on an ink roOer shaft 46 which is car* viewed hi FIG. 5, the gean 94 are hi thdr disengaged positions 

ried at each end by an ink system carriage 48. An ink fountain with respect to the racks 96, and »*en the shaft is moved to 

roller 50. mounted on ink fountain roOer shaft 52 is also car- the right as viewed in FIG. 5, the gears 94 engage the racks 96 

ried at each end by the ink carriage 48. The carriage 48 is 10 U will be appreciated that when the gears 94 are in their en^ 

slidably mouj^ in a sui gaged positions, and the releasable kxk screws 82 arc in their 

mg^flmderfiameM. , ^ . released positions, manipulatkm of the knob 88 hi one 

Co each side of the press, die plate cybnder frame 38 is ar- direction wiU cause forward motion of the ink fountain car- 

ranged for comzoUed travel along the crossarm 42 by a coarse riage 48 with respect to the plate cylinder frame 38 and 

adji»ting means aad by a 15 manipulatkm of the knob in the other direction wUl cause 

Referring m particular to FIG. 4, the fine or vernier adjusting backward motion of the carriage 48 with respect to the frame 

^l,^ ? frame comprises a frame adjust. 38. Normally, fai operation, after tiie coaraeTdjustment has 

^ J^f* ^^^u^ pUte<j^Umto frame been completed, tiie lock screws 82 are moved to their locked 

38forlonfftu<h^ positions, and then the nuts 88 of the vernier adjusting means 

desiredlongitudmal position by means of a relcasable locking 20 ^ rnampoUiM to complete the final adjustmentof ti>e ink 

^"^"^^^L^^ f «^ ^ '«»P«» to the liate cylinder frame 

to sunpiify Its manual manipulabon. The other end of the shaft 38 

62»thread«i asatTO^snd As the web W travels between printing sutions I, n, lU and 

justing nut 72 a mounted thereon. Th» nut IS pr^ IV.tiiespeedthereofmay vaiysu£tiyor tiiecomp<m«itsmay 

circumferential groove 74 for receiving a bracket 76 fixedly 25 ^ ^ up, tl^lv^^ m w^ve o^t^ 
mounted on the crossarm 42, so that rotation of tiie nut 72 «„ aTI^ 

causes the shaft 62 to move longitudinaUy witii respect to the 2!!^^^^^^ "^^"^ 
crossarm 42, tiiereby causing the plate cWdcr frame 38 to P'^^^, correcting the web regstrauon 

movetongitu'dinaSi^^S!;^^ S^lZJ^^^^L"^^^ 
afineor vernierad^utmentimeplatecylinderfr^ 30 "^^T"" ^ ?*, ^ *^ ^ 

As best seen in FIG. 5, the coa^ adi«ing means for Uie J^*' *» ^S?!^.!.^'^* ^"^^ r^", suiuble source 
travel of the cylinder frame 38 aJong the crLarm 42 com- Jhrou^ a mam shaft 98 mounted for roution on tiie frame F. 
prises a gear shaft 55 mounted on tile crossarm 42, as at 53. A ^J^^!^^^r^nJ5!^At- A»»o, mounted 
knob 56 is mounted on one end of tiie gear shaft for purposes ^" ^ ^ addition, mounted for 

of manual manq>ulation by the operator, and a pair of gears 35 ^""^^ ^ ^ » * P^^r of shafts 102, 104 which also 

58. one on each side of the machine, is mounted on the shaft. 8^ respectively. Botii of tiiese 

An etongated rack 60 is mounted on the crossarm 42 on each ^ mounted and arranged in mating relationship witii 

side of tiie machine, and tiie gear shaft is arranged for trans- ^ «*Wition. mounted on shafts 102 and 104 are 

verse motion witii respect to tiie press so tiiat when tiie shaft is 8^ "0 and U2. respectively. Gear 110 drives a gear 114 
moved to tiie right as viewed in RG. 5, tiie gears 58 are in 40 » mounted for rotation on shaft 116 carried by bracket 

tiieir disengaged positions witii respect to racks 60 and when ^ mounted on tiie frame F. A gear 120 driven by gear 1 14 b 
the shaft is moved u> tiie left as viewed an FIG. 5, the gears 58 mounted, on the shaft 34 which also carriage the printing pUte 
engage tiie racks 60. It will be appreciated tiiat when the gear cylinder 20. On tiie other side of the machine, In printing su- 
58 are in their engaged positions, and the reteasable lock ^ ^* ^ drives gear 122 whkh is mounted on shaft 

screws 66 (FIG. 4) are in their released positions, manipula- 43 ^24 carried by bracket 126 mounted on the frame F. A gear 
tion ofthe knob 56 in one direction will cause forward motion >> mounted on tiie shaft 130. carries tiie printing 

of the plate cylinder frame 38 with respect to the croasann 42 P^}^ cylinder 30. Accordingly, in operation, roution of the 
and manipulation of the knob in the opposite direction will <^ve shaft 98 causes roution ofthe impression cylinder 

cause backward motion of tiie plate cylinder frame witii ^ ^ » ^« printing plate cylindeis 20 and 30. Shafts 

respect to the crossarm. Normally, in operation, after the ^0 102 and 104 have hand knob 132 and 134. respectively, fix> 
coarse adjustment has been completed, the lock screws 66 are attached thereto. It will be understood that manual rota- 

moved to their locked positions; and then the nuts 72 of the of knob 132 will cause longitudinal motion of shaft 102 

vernier adjusting means are manipulated to complete the fine which, in turn, causes roution of gear 1 10 relative to gear 100 
adjustment of the plate cylinder frame with respect to the due to the helical design of gear 106. In this manner, the im- 
crossarm. 55 pression cylinder 118 wilt remain roUtionally fixed while the 

On each side of the press, the ink fountain carriage 48 is ar- printing plate cylinder 20 routes sUghtiy, thereby correcting 
ranged for controlled travel along the printing cylinder frame any registration misalignment In like manner, manual 
38 by a coazac adjusting means and by a fine or vernier adjust- manipulation of knob 134 serves to cause slight rotation of 
ing means. As best seen in FIG. 4, the fine or vernier adjusting gear 1 12 and hence printing plate cylinder 30 with respect to 
means for the ink fountain carriage 48 comprises a carriage 60 gear 100 and nnpression cylinder 18. 

adjusting shaft 78 mounted m a bore 80 in the ink fountain It will be appreciated that the printing plate cylinders 24 
carriage for longitudinal motion. This shaft may be locked in and 28 are arranged and driven with respect to the impression 
any desirable longitudinal position by means of a relcasable cylinder 22 to provide for the same registration adjustment 
locking screw 82. the locking screw 82 being provided with a just described in connection with the printing plate cylinders 
handle 84 to simplify its manual manipulation. The other end 65 20 and 30 with respect to the impression cylinder 18. 
of the carriage adjusting shaft 78 is threaded, as at 86. and a It will thus be seen that the present invention does indeed 
hand manipulauUe cturiage adjusting nut 88 is mounted provide a new and improved flexographic press which is su- 
tbereon. This nut is provided with a circumferential groove 90 perior in simplicity, economy, and efficiency as compared to 
for receiving a bracket 92 fixedly mounted on the printing prior art such devices. 

cylinder frame 38 so that roution of the carriage adjusting nut 70 Althou^ a particular embodiment ofthe invention is herein 
88 causes the shaft 78 to move longitudinally with respect to disclosed for purposes of explanation, various modifications 
the priming cylinder frame 38. thereby causing the ink foun- thereof, after study of this sf>ecification. will be apparent 10 
tain carriage 48 to move longitudinally with respect to the those skilled in the art to which the invention pertains, 
pripting cylinder frame 38. providing a fine or vernier adjust- What is claimed and desired to be secured by Letters Patent 
ment of the ink fountain carriage. 75 is: 
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l.lnanexographkimthavingaplttnUtyafprintmgsu. ftame acfluttlng nut and mW frame •dJuitiM 

uon» with each tatkm having an ink fountain roUer, a printing ranged to move said plate cylinder frame with respecttouid 

pUte cyUnder and a related impression cylinder, the combina- crossarrn when said loddng screw is in its loclwd position and 

tion m each station comprising means mounting said printing said frame adjusting nut is rotated. 

plate cylindcfs inducting a printing plate cylinder shaft* said 5 4. A fieiographic pren according to claim 2 inchiding 

printing plate cylinder being mounted on said printing plate means for adjusting the rotational position of the printing 

cylinder shaft, a printing plate cylrader frame having upward plate cylinder with respect to the impression cylinder to cor* 

extensions, said printing plate cylinder shaft being mounted on rect the web regUtration between stations comprising a pah- of 

said extensions, a press frame having a crossarm, said cxos- mating helical gean, means mounting one of said gears in 

sarm having a printing plate cylinder frame keyway. said print- ^0 direct drive relationship witii req>ect to said printing plate 

ing pUte cylinder frame being slidably mounted on said cylinder and means mounting die otiier of tasd gean in direct 

cyUnder frame keyway. a gear shaft, means for manually rotot- drive relationship with respect to saU impression cylinder 

ing said gear shaft, a gear mounted on said gear shaft, an eton- means for a4)usting the relative position between said pair of 

gated rack mounted on said crossarm,sakl gear shaft being ar- belicat gears to provide partial roUtional movement of said 

ranged for transverse motion with respect to saw press to en- printing plate cylinder witii respect to said impression 

gag« and disengage said gear with respect to said rack, said cylinder 

gear shaft, gear, and rack being arranged to position plate 5. In a flexographic press having a pluraUty of printing sta- 

cylinder frame with respect to said crossarm when said gear is tions witii each station having an Ink fountain roller, a printing 

in engagement wiOi said rack and said gear shaft is manipu- plate cylinder and a related impression cylinder, die combtna- 

lated, a frame adjusting shaft, said plate cylinder frame having tion in each station comprising means mounting each of said 

a bore for receiving said frame adjusting shaft in sliding mo- printing plate cylinden fior Individual movement back and 

tion. a releasable locking screw for locking said frame adjust- forth relative to Itt impression c^inder, means mounting each 

mg shaft in said bore in a preselected position, the other end of of said ink fountain rollers for Individual movement back and 

said frame adjusting shaft having a tiireaded portion, a 25 forth relative to its printing plate cylinder, said means mount- 

manipulatable frame adjusting nut mounted on said tiireaded ing sakl ink fountain toller Inchtding coane adjusting means 

portion, sakl frame adjusting nut having a circumferential and vernier adjusting means, means mounting said ink tbun- 

groove, a bracket fixedly mounted on tiie crossarm and tain roller including an ink fountain roller shaft, said ink fouh- 

receivable in said circumferential groove to prevent longitu- tain roller being mounted on said ink fountain roller shaft, an 

dinal movement of said frame adjusting nut by allowing rota- 30 ink fountain carriage, sakl ink fountain roller shaft being 

tional movement, said frame adjusting nut and said frame ad- mounted on saki ink fountain carriage, a printing cylinder 

justing screw being arranged to move said plate cylinder frame frame for carrying sakl printing plate cylinder and having a 

with respect to said crossarm when said k>cking screw is in its keyway for slidably receiving said carriage, means for adjust- 

locked position and said frame adjusting nut is rotated. ing tiie position of sakl ink fountain roller witii respect to said 

2. In a flexographic press having a plurality of printing sta- 35 printing plate cylinder comprising a gear shaft mounted on 

lions witii each station having an ink fountain roUcr, a printing said printing pUte cylinder frame, means for routing sakl gear 

plate cylinder and a related impression cylinder, tiie combina- shaft, a gear mounted on sakl gear shaft, an elongated rack 

tion in each station comprising means mounting each of sakl mounted on said ink fountain carriage, sakl gear shaft being 

printing plate cylinders for individual movement back and arranged for transverse motion with respect to sakl rack, sakl 
fortii relative to its impression cylinder, means mounting each 40 gear shaft, gear and rack being arranged to position said ink 

of said ink fountain rollers for indivxiual movement back and fountain carriage with respect to sakl printing pUte cylinder 

forth relative to iu printing plate cylinder, sakl means mount- frame when sakl gear is in engagement with said rack and said 

ing in said printing plate cylinder including coarse adjusting gear shaft is manipulated. 

means and vernier adjusting means, said means mounting saW 6. A flexographic press according to datm 5 wherein said 
printing plate cylinder including a printing pUte cyUnder vernier adjusting means for adjusting Mid ink fountain roller 
shaft, said printing plate cylinder bemg mounted on sakl print- with respect to said plate cylinder comprises a carriage adjust- 
ing plate cylinder shaft, a printing plate cylinder frame having ing shaft, sakl ink fountain carriage having a bore for receiving 
upward extensions, sakl printing plate cylinder shaft being sakl carriage adjusting shaft m sUding motion, a releasable 
mounted on sakl extensions, a press frame having a crossarm, kicking screw for locking in said carriage adjusting shaft in 
said crossarm having a printing plate cjdinder frame keyway, sakl bore in a preselected position, the other end of said car- 
said printing plate cylinder frame being sUdabty mounted on riage adjusting shaft having a tiireaded portion, sakl carriage 
said cylinder frame keyway, said coarse adjusting means for adjusting nut hav^g a circumferential groove, a bracket fu- 
adjusting tiie position of said plate cylinder witii respect to edly mounted on the pUte cylinder frame and receivable in 
said impression cylinder comprising a gear shaft, means for 55 said circumferential groove to prevent longitudinal movement 
routing said gear shaft, a gear mounted on said gear shaft, an of said carriage adjusting nut but allowing roUtional move- 
elongated reck mounted on said crossarm, said gear shaft ment, said carriage adjusting nut and said carriage adjusting 
being arranged for transverse motion with respect to sakl rack, screw being arranged to move said ink fountain carriage wiUi 
said gear shaft, gear, and rack being arranged to position sakl respect to sakl plate cylinder frame when sakl locking screw is 
plate cylinder frame with respect to sakl crossarm when sakl in its locked position and said carriage adjusting nut is rotated, 
gear is in engagement witii sakl rack and said gear shaft is 7. A flexographk; press according to claim 5 including 
manipulated. means for adjusting the routional position of said printing 
3. A flexographic press according to claim 2 wherein sakl plate cyUnder with respect to said impressnn cylinder to cor- 
vemier adjusting means for adjusting said plate cylinder witii rect tiie web registratkm between sutions comprising a main 
respect to said impression cylinder comprises a frame adjust- 65 shaft mounted for rotation on a frame of sakl press, said im- 
ing shaft, said plate cylinder frame having a bore for receiving pression cylinder being mounted on said main shaft, a fini 
said frame adjusting shaft in slidmg motion, a releasable helical gear mounted on sakl main shaft, a second shaft 
locking screw for lockuig said frame adjusting shaft in said mounted on sakl frame, a second helical gear mounted on said 
bore in a preselected position, the other end of said frame ad- second shaft, a spur gear mounted on said second shaft, a 
justing shaft having a tiireaded portion, a manipulauble frame 70 printing plate cylinder shaft carrying sakl printing plate 
adjusting nut mounted on said tiireaded portion, sakl frame cylinder, a spur gear mounted on sakl printing plate cyUnder 
adjusting nut having a circumferential groove, a bracket fix- shaft, gear means interconnecting saki spur gear on said 
edly mounud on said crossarm and receivable ki said circum- * second shaft witii tiie spur gear mounted on said printing plate 
ferential groove to prevent, longitudinal movement of said cylinder shaft in driving teUtiooship. sakl heUcal aean being 
frame adjusting nut but allowing roUtional movement, said 73 constructed and arranged witi» respect to each otiwr to cause 
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rocadonal movoent of the printing plate cylinder with 
respect u> the impresskm eyUoder tetpondve to rotational 
axial maaipulttioa of the tecood ihafL 

8. In a ftexographic preM having a plurality of printis^ ita- 
tions with each station having an ink fountain rotitit a printing 
plate cy^nder and a related impression cyUnder, the comblnap 
tion in each station comprising an ink fountain roUer shaft, 
said ink fountain roller being mounted on said ink fountain 
roller shaft, an ink fountain carriage, said ink fountain roUer 
shaft being mounted on said ink fountain carriage, a printing 
cylinder frame for carrying said printing plate c^dinder and 



s 



10 



having a keyway for didably recdviag,satd carriage, a gear 
shaft rotataUy carried by said printing plate cylinder frame, a 
gear mounted on saxi gear sh^ an eto n gat ed rack mounted 
on said ink fountain carriage, means movabty mounting said 
gear shaft on sakl priotfaig plate cylinder frame for selective 
relative movement of said gear into and out of operative en- 
gagement with said rack means and for manipulating said gear 
shaft when taid gear is in operative engagement whh said rack 
to selectively position «aid ink fountain carriage with respect 
to said printing plate cylinder frame. 
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ABSTRACT 



A damping device for lithographic printing presses 
comprises a train of four roUen formed by a damping 
roller to engage the press plate cylinder and a distribut- 
ing roller which in turn engages an intermediate roller 
in rolling contact with a fountain roller dippingan a 
damping solution container. The distributing roller and 
the fountain roller are both mounted on fixed axes, the 
other two rol lers in the train having th eir axes on j>iv- 
otciTIcvcrs so that they can be brought iifuo an"3 bui of 
engagement with each of the two rollers they respec- 
tively engage during operation of the press. The inter- 
mediate and damping roller mountings also include 
provision for adjustment of the inter-axial distance of 
the rollers. Movement of the rollers between engaged 
and disengaged positions may be manual or automatic. 

S Claims, 8 Drawing Figures 
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DAMPING DEVICE FOR LITHOGRAPHIC 
PRINTING PRESSES 

The inventioo relates to a damping device for litho- 
graphic printiag presfei having at least one distributing 
roller which runi on the plate cylinder and which is 
continuously supplied with damping solution by a foun- 
tain roller dipping into a damping-solution container 
and in turn followed by an intermediate roller and a dis- 
tributing roller, the series-connected rollers being in 
uninterrupted contact during operation, and the nipply 
of moisture being adjusuble by varying the peripheral 
speed of the fountain roller. 

Continuous working damping devices are not always 
accepted without reserve in practice although the ad- 
vantages proved in principle are generally recognised. 
In fact, continuously working damping devices are 
more sensitive than those working conventionally. 

In order to overcome this disadvantage, the rollers of 
known damping devices are mounted for adjustment in 
order to be able to set the mutual contact pressures 
fmely. In a damping device according to United States 
Patent Specification No. 3,2S3,707, a damping roller, 
fountain roller and squeeze roller are all mounted for 
adjustment The l>earing arrangements in each case 
cannot, however, fulfil the tasks laid down in the inven- 
tion. 

Furthermore, a continuous working damping device 
is disclosed in United Sutes Patent Specification No. 
3.433,155, wherein four rollers are mounted one be- 
hind the other. In this damping device, the three rollers 
preceding the damping roller are displaceable horizon- 
tally, together with the drive motor for the variable 
drive of the fountain roller. In addition, provision is 
made for the fountain roller to be mounted adjustably 
in relation to the roller following it and this following 
roller in turn in relation to the distributing roller 
mounted next. The means described cannot, however, 
overcome the disadvantages occurring in continuous 
working damping devices. In addition, the design is 
complicated because the. fountain-roller drive must 
likewise be adjustable in position. 

It is the object of the present invention to overcome 
the disadvanuges in previously known, continuous 
working damping devices. At the same time, the device 
is simpler in design and more reliable in operation. The 
invention is based on the idea that, in contrast to the 
fabric-covered, moisture-storing rollers of so-called 
lifter damping devices, the uncovered rollers of contin- 
uous working damping devices obviously have to be 
machined and adjusted in relation to one another much 
more accurately. Minor deviations in the roller radius, 
a slight radial out-of-true or deviations from the axis 
parallelism obviously have a greater effect. In the de- 
sign of such damping devices, however, attention has 
not hitherto been paid to the f)sct that even manufac- 
ture within the closest tolerance ranges is not sufficient 
if care is not taken to ensure that the rollers retain their 
externa! shape during operation. Since relatively hard 
metal rollers generaUy co-operate with relatively soft 
rubber or plastics rollers, there is the risk of the rubber 
rollers being permanently deformed, particularly, of 
course, if the machine is at standstill for a long time. 
The difficulties with plastics rollers are already known, 
the running and transfer characteristics of which are 
altered in an unforeseeable manner by ageing. These 
difficulties are correspondingly increased by unilateral 
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tnechanical stressing. A design must therefore be found 
wherein the rollers, which are in contact in operation, 
can be slightly separated fix>m one another when the 
machine is at a stand-ttiU, and wherein the positively 

5 driven roUen are mounted in statkmary supports. Fur- 
thermore, for reliable operation, care must be taken to 
ensure that, when the rollers are reengaged, only a 
roller which has already been moistened ever comes 
into contact with a roller which Is still dry. 

to In the present invention the intermediate roller can 
be engaged, disengaged and adjusted In relation to both 
the fountain roller and also the distributing roller. By 
this relatively simple means, the fountain roller, the in- 
termediate roller and the distributing roller can be 

15 completely separated from one another, and the dis- 
tributing roller and the fountain roller can be mounted 
on stationary supports for the easier introduction of a 
driving torque. Thus it is possible to drive the founuin 
roller by means of a toothed belt which makes little 

20 noise, is free of servicing, has little stretch and in addi- 
tion is inexpensive. 

One embodiment of the invention provides for the 
damping roller to be able to be engaged, diseaga^d 
and adjusted in relation to both the plate cylinder and 

25 also of the dbtributing roller. Thus all the rollers 
mounted in the damping device can be separated from 
one another. 

In one form of the invention, a device b provided for 
the gradual engagement of the intermediate roller first 
30 with the fountain roller and then with the distributing 
roller. Thus the operational reliability of the damping 
device is considerably improved because conuct be- 
tween two drive rollers and hence wear or even "seiz- 
ing** of rollers is avoided. The gradual engagement may 
be effected by a construction in which the intermediate 
roller is mounted in a ptvotable lever, the pivotal axis 
of which is so ananged that a partial pivoting of the 
lever brings the intermediate roller into conuct with 
the fountain roUer wetted with moisture and only fur- 
^ ther pivoting of the lever engages the now moistened 
intermediate roUer with the distributing roller. It is 
often sufficient for the sequence of roller engagement 
to be prescribed while the timing of the sequence is left 
to the printer. In this case, a stepped cam lever is sufH- 
cient for the pivoting of the bearing lever. The position 
of the cam lever indicates to the printer whether the in- 
termediate roller is engaged and if so where. 

Structures in accordance with the invention may in- 
elude a timing element which determines the difference 
in time between the intermediate roller being engaged 
first with the fountain roller and then with the distribut- 
ing roller. Thus the prerequisites are provided for an 
automatic course of the engagement operation. 

In a further embodiment of the invention, the inter- 
mediate roller is mounted in a first lever which is 
mounted for pivoting on a second lever, this second 
lever being mounted for pivoting about the axis of rota- 
tion of the fountain roller. With this arrangement, 
"switching through" as with a stepped cam is unpossi- 
ble, because the engagement with the particular roller 
is effected by pivoting a separate lever in each case. In 
addition, engagement, disengagement or positional ad- 
justment of the intermediate roller in relation to the 
distributing roller is possible by pivoting the second 
lever about the axis of rotation of the fountain roller 
without the fme adjustment of the intermediate roller 
in relation to the fountain roller being altered. 
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In a further embodiment of the invention, two de- FIG. B shows a flow chart of the automatic system 

tenu are provided which co-operate with the first lever shown in FIG. 7, 

and by means of which the engaged axkd disengaged po- The damping device shown in FIG. 1 consists of a 
sition of the intermediate roller is determined in rela- damping roUer 1* a dtitributing roller 3* and intermedt- 
tion to the fountain roller, the fine adjustment between 5 ate roUer 4 and a fountain roller S» The damping roUcr 
intermediate roller and founutn roller being eifiected 1 is in contact with the plate cylinder 6 of a printing 
by adjusting eccentric bearing bushes in which the in- press 7 indicated in outline, and the distributing roller 
termediate roller is mounud. When eccentric bearing 3. It is driven over tis circumference by frictional con- 
bushes are used, advanUgeous transmission ratios may tact with the distributing roller 3 and the plate cylinder 
be used for fine adjustment while the engagement and 10 6* The distributing loUer 3 is positively driven, through 
disengagement of the intermediate roller is effected by an intermediate gearwheel 8t by a gearwheel 9 secured 
pivoting a lever between two end positions. By transfer- to the plate cylinder 6« The damping roller 1 is 
ring the fme adjustment and the engagement and disen- mounted in bearing levers 10 which are mounted for 
gagement to members adapted to be actuated indepen- pivoting about the axis of rotation 11 of adjustable 
dentty of one another, a particularly favourable design 15 bushes 12 which are drilled eccentrically. The eccen- 
is possible for the particular purpose to be fulfilled. trie bushes 12 are mounted on pins 14 secured to the 

In a development of the invention, a lock is provided side walls of the machine and are turned by means of 
which permits actuation of the second lever only when hand levers 13. Since both ends of the individual rollers 
the first lever is in that stop position which corresponds are mounted in the same manner, the description is re- 
to the engaged position of the intermediate roller in re- 20 stricted to one side of the damping device. The pwoting 
lation to the fountain roller. This ensures that the inter- of the bearing lever 10 and hence the adjustment of the 
mediate roller can only be engaged with the distribut- damping roller 1 in relation to the plate cylinder 6 is 
ing roller when it is also engaged with the fountain limited by a stop 15 which is urged against the ^ring 
roller. The fme adjustment of the intermediate roller in lever 10 by a compression spring 16* The stop 15 is 
relation to the distributing roller can, however, be ef- 25 constructed in the form of a two-armed lever 17 which 
fecled at any time independently thereof. The lock may is mounted for rotation about a pm 18. One arm of the 
be electricalin the form of a microswitch, the actuation lever 17 represents the stop for the bearing lever 10 
of which is a prerequisite for a working cylinder or while the other arm is a roller lever 19 which is in con- 
magnet becoming active, but it may also be mechanical tact with a two-step cam 20. The two-armed lever 17 
in the form of a locking pawl. 30 |s urged, by spring force 21 » against an adjustable stop 

The damping roller is preferably driven positively at 22 and can be turned in clockwise direction by the 

the peripheral speed of the plate cylinder and a further stepped cam 20, against the spring force 21, for the 

distributing roller is provided which can be driven by purpose of disengaging the damping roller 1 from the 

friction over iu circumference is engageable with and plate cylinder 6, first stage, and for disengaging the 

disengageable from the damping roller. It is particularly damping roller 1 from the distributing roller 3, second 

favourable to mount the distributing roller at a point stage. The axis of rotation 23 of the damping roller 1 

situated after contact with the plate cylinder seen in the lies, when the damping roller I b engaged with the 

direction of rotation of the roller. A distributing roller plate cylinder 6, outside the straight line 24 which in* 

brought into contact with the damping roller after con- tersects the pivotal axis 1 1 and the axis of rotation 25 

tact with the printing plate has a satisfactory cleaning ^ of the distributing roller 3 on the side of the line adja- 

effect and its arrangement is necessary particularly cent to the plate cylinder 6, so that disengagement of 

with non-absorbent rubber damping rollers. Here, too, the damping roller 1 from the distributing roller 3 is 

however, care must be taken to ensure that the distrib- only effected after a relatively great angle of pivoting 

uting roller does not make any indentations on the of the bearing lever 10, corresponding to the second 
damping roller and that it is separated from the damp* ^ step of the stepped cam 20. The fine adjustment of the 

ing roller at least during prolonged periods of standstill. damping roller 1 in relation to the plate cylinder 6 is ef- 

Embodiments of the invention by way of example are fected by turning a cam 26 mounted on the bearing 

illustrated diagram matically in the accompanying lever 10. The fme adjustment of the damping roller 1 

drawings in which: in relation to the distributing roller 3 is effected by 

FIG> 1 shows a side view of a damping device accord- turning the eccentric bush 12 by means of the hand 

ing to the invention; lever 13, 

FIG. 2 shows the diagrammatic illustration of the en- The distributing roller 3, which is mounted in station- 
gagement or disengagement of an intermediate roller in ary supports, is in contact with the intermediate roller 
stages in relation to a stationarily mounted fountain . . 4 to which the damping solution is transferred by con- 
roller as shown in FIG. I; tact with the fountain roller 5 dipping into a damping- 

FIG. 3 shows the diagrammatic illustration of the fme solution container 27, The fountain roller 5 is likewise 

adjustment of the intermediate roller in relation to the mounted stationary and is driven by a variable-speed 

fountain roller as shown in FIG. 1; electric motor 29 through a toothed belt 28. The inter- 

FIG. 4 shows the diagrammatic illustration of the fme mediate roller 4 is mounted for pivoting about an axis 

adjustment of the intermediate roller in relation to a 31 in bearing levers 30, in a similar manner to the 

distributing roller as shown in FIG. 1; damping roller 1. The axis of rotatwn 32 of the inter- 

FIG. 5 shows the side view of a further embodiment mediate roller 4 engaged with the distributing roller 3 

of a damping device according to the invention: and a fountain roller 5 is likewise outside the straight 

FIG. 6 shows a detail on section line VI— VI in FIG. line 34 intersecting the pivotal axis 31 and the axis of 

^« rotation 33 of the fountain roller 5, namely at the side 

F/G. 7 shows a device for the automatic engagement adjacent to the distributing roller 3, The bearing lever 

of the intermediate roller in stages; and 30 is urged, by spring force 35, against a two-armed 
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Stop lever 36. This u mounted for pivoting about a pin tributtng roller 67 is mounted in the eccentric buihet 

37 and is pulled towards an adjustable stop 39 by a ten- 68 in the lever 60. By turning the eccentric bushes 68 

sion spring 38. The other arm of the stop lever 36 b by means of a hand lever 69, the distributinig roller 67 

constructed in the form of a roller lever 40, the roQer can be engaged with or dlwngaged horn the damping 

41 ofwhich is in contact with a two-step cam 43 which 5 roller 50. 

can be turned by means of a hand lever 42. It is obvious The intermediate foUer S5 is mounted In a first lever 
that a partial pivoting of the bearing lever 30, corre- 70 which b pivotabie about a pin 71. The pin 71 is se- 
sponding to the first step on the cam 43, merely brings cured in a second lever 73 which is mounted for pivot- 
the intermediate roller 4 out of contact with the distrib- ing about the axis of rotation 73 of the fountain roller 
uting roller 3, and only Airther pivoting of the bearing 10 56. The pivoting is effected by actuating a pneumatic 
lever 30, corresponding to the second step of the cam cylinder 74. Two bores 7S, 76 are provided in the sec- 
43, brings the intermediate roller 4 out of contact with ond lever 72 (see also FIG. 6) and co-operate with a 
the fountain roller S. The fine adjustment of the inter- pin 77 mounted on the first lever 70 and so determine 
mediate roller 4 in relation to the distributing roller 3 the two end positions of the pivoting of the lever 70. 
is effected by turning a cam 44 which is mounted on the 15 Thus, as a result of actuating the first lever 70, the in- 
bearing lever 30 and which is in contact with the stop termedtate roller 55 is engaged with or disengaged 
lever 36. The fine adjustment of the intermediate roller from the foimtain roller 56, in the engaged state, inde- 
4 in relation to the fountain roller 5 is effected by turn- pendently of its fine adjustment in relation to the rollers 
ing a bearing bush 45 which is mounted eccentrically 52 and 56. The fine adjustment of the intermediate 
on a pin 2 and on which there is mounted the bearing 30 roller 55 in relation to the distributing roller 52 is ef- 
lever 30, by means of a hand lever 46. fected by adjusting the pneumatic cylinder 74 by means 

FIG. 2 shows the different positions of the intennedi- of the micrometer screw 78, The fine adjustment of the 

ate roller 4 in relation to the distributing roller 3 and intermediate roller 55 in relation to the fountain roller 

the fountain roller 5, which can be reached by pivoting 56 is effected by turning an eccentric bush 79 in which 

the bearing lever 30 (shown in brolcen lines). The roUer 25 there is mounted the intermediate roller 55. The eccen- 

as shown in broken lines 47 is disengaged both from the trie bush 79 is turned by means of a hand lever 80 but 

distributing roller 3 and also fi'om the fountain roller 5. it may also be turned by means of a toothed-wheel 

The roller as shown in broken lines 48 is engaged only gearing. The pin 77 is displaceable in a bore 86 in the 

with the fountain roller 5 and not with the distributing first lever 70 as shown in FIG. 6. The pin 77 is urged 

roller 3. FIG. 3 likewise shows, illustrated in broken into the position shown in FIG. 6 by the force of the 

lines, the fine adjustment of the intermediate roller 4 in compression spring 87 which is wound round the shank 

relation to the fountain roller 5 by turning the eccentric of the pin 77 and bears on the one hand against the first 

bush 45. The pivotal axis 31 travels over a circle about lever 70 and on the other hand against a disc 81 se- 

the pin 2. FIG. 4 shows, likewise in broken lines, the cured to the pin. Mounted at the bore 75 of the second 

fine adjustment of the intermediate roller 4 in relation lever 72 is a pair of contacts 83, 84 which can be closed 

to the distributing roller 3 by turning the cam 44. by the pin 77. The pneumatic cylinder 74 can only be 

A further embodiment of a damping device accord- actuated if the pair of contacts 83, 84 is closed, that is 

ing to the invention is illustrated in FIG. 5. This damp- to say if the pin 77 is engaged in the bore 75, that is to 

ing device likewise contains four rollers mounted one say the intermediate roller 55 is engaged with the foun- 

behind the other, a damping roller 50 which is in con- ^ tain roller 56. 

tact with the plate cylinder 51 and is driven by fric- FIGS. 7 and 8 indicate in diagrammatic form how an 

tional contact over the circumference of the roller, a engagement operation in steps can be made automatic, 

distributing roller 52 which is positively driven through Two lilting magnets 90, 91 are provided, of which the 

gearwheels 53, 54 and 85; an intermediate roller 55 armatures constructed in the form of stops 92, 93 proj- 

and a founuin roller 56. The fountain roller 56 is ect, m the de-energised state, within the pivotal range 

driven by an independent, variable-speed electric of a cam 95 which b secured to the shaft 94 and can 

motor 57. The intennediate roller 55 may appropri- be turned with this. Likewise secured to this shaft 94 is 

ately be driven by the fountain roller through a pair of the two-step cam 43. A tension spring 96 engages on a 

gearwheels 58, 59. The gearwheel ratio may ^ 1 97 secured to the shaft 94 and causes this to turn 

that slip occurs between the rollers 52 and 55, but it in counter clockwise direction. The turning is pre- 

may also be selected so that slip occurs between the vented by a first stop 92 as shown in FIG. 7. On actua- 

roUers 55 and 56 or between both pairs of rollers 52, tion of a circuit element 98 as shown in FIG. 8, the first 

55 and 55, 56. The damping roller 50 is mounted in a magnet 90 attracts and permits turning of the shaft 94 

lever 60 which is pivotabie about an axis 62 situated until the cam 95 comes into abutment with the second 

outside the axis of rotation of the distributing roller 52, stop 93. At the same time, as shown in FIG. 8, a timing 

The position of the axis 62 is selected so that, on pivot- element 99 is controlled which, after an adjusuble in- 

ing of the lever 60, as a result of actuation of a pneuma- terval of time, controls the second magnet 91, where- 

tic cylinder 63, the damping roller 50 comes out of con- upon a ftuther turning of the shaft 94 is effected until 

tact both with the plate cylinder 51 and also with the ^ the hand lever 42 comes mto abutment against an end 

distributing roller 52. The fine adjustment of the damp- stop 100. 

ing roller 50 in relation to the plate cylinder 51 is ef- What is claimed is: 

fected by adjusting the pneumatic cylinder 63 by means 1. A dampening device for a printing press including 

of a micrometer screw 64. The damping roUer 50 is a rotary plate cylinder, said device comprising in com- 

mounted in eccentric bushes 65. The fine adjustment bination: a train of rolls sequentially including a damp- 

of the damping roller 50 in reUtion to the distributing ening roll, a distributing roll, a moistening fluid trans- 

roUer 52 is effected by turning these bushes 65 by mitting intermediate roU and a fountain roll, said rolU 

means of hand levers 66. Furthermore, a further dis- being movable into and out of fluid transmitting and 
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driving en«i«ement with each other, said dampening the second stop controlling fUrther turning of the piv- 
roU being fttrtber movable into and out of fluid trans- otal member into the angular position for moving the 
mitting engagement with the plate cylinder, the dutrib- intermediate roll into engagement with the distributing 
uting roU and the fountain roll being routable about roU also, first solenoid means coacting with said first 
stationary axes and the dampening roll and the inter- 5 stop and second solenoid means eoacting with said sec- 
mediate roll being rotauble about pivotaliy displace- ond stop, circuit means connected in circuit with said 
able axes; drive means for positively driving the damp- solenoid means, and a timing means included in said 
cning roll and variable speed drive means for positively circuit means, energization of said circuit means acti- 
dnvmg tiie fountain roll; first setting means for moving vating the first solenoid means for releasing the fint 
the dampening roll into and out of engagement with the 10 stop and also activating the timing means, said timing 
plate cylinder and tiie distributing roU, said setting means activating the second solenoid means for release 
means including a pivotal member mounting the damp- of the second stop after a predetermined delay time 
ening roll and actuating means coacting wiUi said piv- 4. The dampening device accordmg to claim 1 
otol member for successively pivoting tiie same tiirough wherein tiie pivotal member of the second setting 
a first distance for gradually engaging and reengaging. 15 means comprises a first lever mounting tiie intermedi- 
respectively, the dampening roll and the plate cylinder ate roD, and a second lever pivotaliy mounts said first 
and subsequentiy through a second distance for gradu- lever, said second lever being phrotal about tiie roU- 
ally engaging and reengagmg. respectively, the damp- tional axis of the fountain roll, 
cning roll and tiie distributing roU also; and second set- 5. The dampening device according to claim 4 
ting means for moving the intermediate roll into and 20 wherein two detents in the second lever are engageable 
out of engagement with tiie distributing roll and tiie by means on the first lever forming stops whereby tiie 
fountain roll, said second setting means including a piv- engaged and disengaged position of tiie intermediate 
otal member mounting tiie dampening roll and actual- roll is determined in relation to tiie fountain roll, and 
ing means coacting witii said pivotal member for sue- wherein a fme adjustment between intermediate roll 
ccssivcly pivoting tiie same tiirough a first distance for 25 and fountain roll is efifected by adjusting eccentric 
gradually engaging and disengaging, respectively, tiie bearing bushes in which tiie intermediate roll is 
fountain roll and the intermediate roll and subse- mounted. 

quently tiirough a second distance for gradually engag- 6. The dampening device according to claim 5 and 
mg and disengaging, respectively, tiie intermediate roll comprising a lock which permits actuation of tiie sec- 
and the distributing roll also. 30 ond lever only in tiie stop position of tiie first lever 

2, The dampening device according to claim 1 and which corresponds to the engaged position of the inter- 
comprising first fine adjustment means coacting witii mediate roll in relation to the fountain roll. 

the pivotal member of tiie first setting means for selec- 7. The dampening device according to claim I 
tivcly varying tiie engagement pressure between tiie wherein tiie actuating member of each of said setting 
plate cylinder and tiie dampening roll when tiie latter 35 means comprises a rotauble stepped cam member in 
IS set for engagement witii tiie plate cylinder, and sec- engagement witii the respective one of said pivotal 
ond fme adjustment means coacting witii tiie pivotal members, turning means for routing said cam member 
member of tiic second setting means for selectively step-by-step, turning of tiie cam member tiirough one 
varying the engagement pressure between the founUtn step pivoting the respective pivotal member through 
roll and tiie intermediate roll when tiie latter is set for 40 said first disunce and turning of the cam member 
engagement with tiie fountain roU. tiirou^ a second step pivoting tiie respective pivotol 

3. The dampening device according to claim 1 and member through said second distance, 
comprising delay means for controlling the time differ- 8. The dampening device according to claim 7 
ential between moving the intermediate roll into en- wherein each of said pivotal members comprises a two- 
gagement with tiie founUin roU and tiien witii tiie dis- 45 arm lever, one arm of tiie levers forming a follower for 
tributing roll, said delay means including a first and a tiie respective cam member and tiie otiier arm of tiie 
second stop supported by tiie pivotal member of tiie levers coacting witii tiie dampening roll and tiie inter- 
second setting means for turning in unison witii said mediate roll, respectively, for causing movemenu 
mem ber. tiie first stop controlling turning of tiie pivotel tiiereof into and out of engagement witii tiie respective 
member into the angular position for moving the inter- 50 rolls as aforesaid. 

mediate roll into engagement with the founuin roll and * « * • « 
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ABSTRACT 



A machrne for coating sheets of paper and the like 
with liquid coating materials, in which the sheets are 
conducted without the application of pressure be- 
tween a smooth coating roller and a larger di&meter 
format roller, preferably roiat -g at difTercnt pcnpii- 
(^fT^sil speeds, for coating the entire surfaces of S£s(fi 
sheets, a feed roller accepting the coatmg materiz!! 
from a fountain roller dipping into a supiJy of coating 
material and transferring a film of desired thickness to 
the coating roller. For applying the cop.tjng m^Zcsraa! to 
predetermined parts of the surfaces of sheets the 
smooth coating roller together with special chocks 
mounted in bearing supports is removable from the 
machine and replaceable by a screen roller provided 
with screen surfaces corresponding lo the surfaces 
that arc to be coated. The screen roller revolves at the 
earns peripheral speed and has the same diameter ;o 
the format roller, besides being mounted in talle: 
chocks adapted to its larger diameter, buC msertabSe 
into the same bearing supports. A doctor hladc coop- 
erates with the screen roller attachable - 2xistmg fix- 
ing means. The format roller is designee :o withstand 
Ghe high roller pressures required for gravurc printing 
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M ACKSWE FOE COATING SHEETS OF P/^lPEa AND 
TME LIKE WITH LaQUHD COATBNG MATERIALS 

BACKGROUND OF TH£ INVENTION 

This invention relates to a machine for coating sheets 

:>T paper and the like with hquid coating materials, par- 
ticularly with gloss or colored varnishes or adhesives 
Coating the entire faces of sheets of paper usually pres- 
ents no major difficulty The coating material can be 
applied-in the same vi^ay as the ink in rotary printing 
presses — by a system of rubber rollers. Substantially 
;hi5 sys;em comprises a fountam roller which dips into 
a 3upply of zhz coating material and delivers the same 
through an intermediate transfer or feed roller in the 
form of a film of the desired thickness to a third roller 
which functions as a coating roller The latter applies 
the material to the sheets which are conveyed through 
the gap between the coating roller and a coopeiatsng 
':cunter-ronsr 

Tlic counter-roiixr sS analogous to a cylinder known 
in gravure machines as the "formal cylinder.'* It will 
therefore hereinafter be described as the "formal 
roller," because it likewise carries a rubber blanket un- 
derneath which a flat insert is placed of the same for- 

r.a"i as the sheet that is to be coated. The resultan: 
backing for the sheet ensures that only the face 
cT; c'leej will be coated but that the remainder of the 
format roller will remain free of coating material. 

However, contrary to gravure machmes no pressure 
-o exerted between the coating roller and the counter- 
roller, since otherwise the film of varnish or the like 
would be squeezed out. The two rollers are adjusted to 
leave a gap sufficiently wide to permit the coating ma- 
renal to be applied to the sheet by light contact. A gen- 
tle rubbing motion of the coating material is in fact ad- 
vantageous Consequently the coating roller and the 
counter-roller are driven at slightly different peripheral 
speeds Analogously, no contact pressure is created be- 
tween the fountain roller, me feed roller and the coat- 
ing roller rhcv are likewise placed cK>se enough for 
transferred lacquer or like film to have the desired 

iickness Since none of the four rollers is required to 
^viihstand major stability stresses each may be a light- 

-iight metal cylinder, the coating, feeding and foun- 
':;:n rollers bein^i provided with polinhed rubber cover- 
;ngs Moreover, in order to achieve a more uniform dis- 
:ribution of the coating materia) that is applied to the 
sheets the circumference of the rubber coating roller is 
also shorter than the length of the sheet or the circum- 
Terence of the format roller. 

Lacquering and hke coating machines of the dfc- 
i-cnbed kind for coaling one complete side of sheets arc 
known m the art They work satisfnctorily and can be 
produced ai lov, cost so that their employment is cco- 
nomicaliy jusiiiied although they are merely auxiliary 
c'-rface finichinii machines that have a low 3:od':':'' 
-^ilue compared to tha^ of prmtmg rnschtnci. 

However, frequently the need arises not only oi ccai- 
one complete side of paper or like sheets with liquid 
. 'aieria!:.. but also of coating only particular parts of 
;n? surface, for t'-zi'^ r-c in the ;:pplication of col- 

oring or glo33 varnishss u) paper that lo be used for 
packing, when certain suri'ytes are to be kept free of 
v.irnish to eneble them lo rcc?pt jjlnc Moreover, in 
order to econoMi'..* 'vi coi^sumpi.on of say varnish. 
It is jd\ anr3e;^o-t? -o cc,v\ \ . rho--.- ^jo-iioiM c* v'le 
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face that cam later i>zen, foi instance in ToSdsns 
ag«s in vyhich large parts of the paper surface are hid- 
den. 

In the printing art the inking of part of the surface of 
sheets is already done in color printing. For this pur* 
pose gravure machines arc used in which the printing 
cylinder has a ::crcen corresponding to the surfaces (hat 
are to be inked. An excess of ink is applied to these 
screens an^^ the surplus is remcv with a doctor The 
ink which remams in the cells of the scresn rs then 
transferred to the sheet by the application oC ::cTisider- 
able pressure. Gravure machines of this kmd are large 
and expensive rotary machines for the production of 
glossy magazines, books and the like. Their employ- 
ment for partly coating sheets merely for the purpose 
of imparting to their usually previously printed surface 
a greater advertising appeal by the application of a 
gloss varnish or of providing certain portions with an 
adhesive would be entirely uneconom;t:i^! Machines 
for performing these latter lasHs may coj: only a small 
fraction of the investment cost of a gravrjre machine if 
ihey are to be economically acceptable 

It has also been proposed to solve the problem of 
coating pan surfaces by using plate cyltndcrs in which 
the surfaces that are to be coated — m the same way 
as the plates in relief printing — are in relief However, 
difficuUies arise in the distribution of the coaling mate- 
rial, particularly at the edges of such plates. 

SUMMARY OF THE INVENTION 

The invention seeks to improve the first hereinabove 
described machine that comprises a rubber roller sys- 
tem for coating the entire side of sheets, the object of 
the invention bemg to modify such a machine withou: 
major expense so that it can be converted into a ma- 
chine for coating only predetermined portions of the 
surfaces of sheets. This makes the provision of a second 
independent machine for such a purpose unnecessary 

For achieving this object the present invention con- 
sists in that for applying a coating material to predeter- 
mined parts of the surfaces ot' sheets the smooth coat- 
ing roller together with a pair of specKil chocks 
mounted in bearing supports is removable from the ma- 
chine and replacable by a screen i oiler provided with 
screen surfaces corresponding to the surfaces that ar^ 
to be coated, screen roller revolving at the name p^.^- 
ripheral speed and having the same diameter as the To. 
mat roller, besides being mounted m a pair of talle: 
chocks that are adapted to its larger diameter bu« are 
nevertheleso insertable into the same beaiin^ ..;;pports. 
a doctor blade cooperating with the screen rr:-lt2r being 
attachable to existing fixing means and the format 
roller designed to withstand the high contact pressu^^:s 
required in gravuie orintmg. 

Since the circumference of the smooth rubber- 
covered coating roller for coating the entire face of ih<* 
oheets must be shorter than the lengih of the chceir.. 
and also ihan the circumference of a screen roller. :.-t 
order to ensure a uniform distribution v;f (he coaiing 
materia! on the face of th* -heel, the feed roller must 
be withdrawn when the machine is re-equipp';;'*' 7or 
this rr-^oa a useful feature of the invention cc... 
ih^ -h*: feed means for the coating ,'r-.:ondl whicn in 
ihfc ci.r^ventional manner substantially comprise a foun 
tcin roller dipping in;o a supply of coatmg material, a 
Teed r jUc-: accepting the coating mute Mai from xh^ 
founK*::r. rolU:r ana KT?.nzi :TT\nn, ihe : "O-i c-. i ' 
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desired thictcn^ss to the coating roller, as weBl as adjust- 
:ng means, are mounted as a unit assembly on a com- 
mon frame portion which can be advanced and re- 
tracted a distance that makes allowance for the differ- 
ent diameters of the coating rollers that can be fitted s 
into the machine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other useful features of the invention will 
be understood as the following description of embodi- 10 
Tnents of the invention proceeds, in which reference 
jyill be rmdc lo the accompanying drawings which are 
illustrative schematic side e'levatscns of essential parts 
of the proposed machine 

FIG. 1 is a machine for coating the entire surface of 15 
sheets by means of a rubber roller. 

FIG. 2 is a machine for coating required parts of the 
surface of sheets, and 

FIG. 3 is the coating .nachme according to FIG. 2 
:-^o*vin3 the sheet feed means in raised position. 20 

DESCSlilPTiON OF THE PREFEJtRED 
EMBODIMENTS 

^^eferring lo the coating machine illustrated in FIG. 
I a roller I has a polished rubber covering The pur- 25 
pose of this roller Ti is to apply a coating material to 
sheets that arc conveyed from right to left in FIG & 
through the gap between the coating roller and a coop- 
erating counter-roller 2. The coating roller 1 obtains 
the coating material from a feed assembly marked 3 
substantially comprising c fountain roller 4, a feed 
roller 5 and a fountain 6 for the coating material. The 
fountain roller ^ dips into the fountain and transfers 
parts of th£ material which it picks up to the feed roller 
5 which transfers a desired thickness of film to the coat- 
inz roller 1, Adjusting means 7 and 8 are provided to 
adj.3t the roller clearances and the required thick- 
nesses of the film of material that is transferred from 
the fountain roller 4 to the feed roller 5 and from said 
feed roller to the coatin? rcUcr 1. 

The counter-roller 2 ;c format roller. A rubber blan- 
ket 9 is wrapped around i(s circumference and clamped 
in position Underneath the rubber blanket 9 is an in- 
sert which in size corresponds to the format of the sheet 
that IS to be coaisd This insert creates a slightly cle- 
' ,il3d bacUing Tor ti^e ahset. Consequently the coating 
maie lal win t>c applied by the coating roller 1 only to 
the sheet and not to other parts of the formal roller 2. 

The individual sheets are positioned in relation to the 
insert by conventional gripper feed means travelling in 
-«n endless path at the peripheral speed of the format 
roller 2. The gripper feed mean? comprise two chains 
!0 adjacent ihc side faces of, and driven by the format 
roller .1. They arc mounted on cross members spaced 
between th*; chains 10 at equidistant intervals but not 
shown in the drawings These grippers consecutively 
^rip the sheets at the machine entr> side, draw them 
through the grp betv.eci the two rollers 3 and 2 whilst 
jemg received into a longitudinal recscc H m the for- ^ 
mat ' 'ler 2, and convey the sheets mio proximity with 
a pair oi return wheels 13 mounted some distance away 
on a cantilever frame 12, where the sheets are released 

There ts no contact pressure between the coating 
roller 1 and the format roller 2, these iwo rollers being 
adjusted to the appropriate clearance for the coaling to 
".3:;urnc the required thickness. For this purpose the fo/- 
-i-t rc"'-r ^' 2 Tine adjustment tor ele\3Mon, as iilus- 
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tratively irdicated in FUGS. 2 and 21 by s:::n (^cccsit^-ic 
beanng fiS for the format rollleir shaft 26, and a ^orr«^ 
S4 for rotating the eccentric bearing. 

The diameter of the coating roller 1 is significantly 
less than that of the format roller 2. It has been found 
that the uniformity of the coating applied by the coat- 
ing roller I is disturbed at higher speeds before it makes 
contact with the sheet if the diameter of the roller eu- 
ceeds a given size. Coating roller \ and format roller 2 
also have slightly differing peripheral speeds to genetr- 
ate a gentle rubbitig action of the coating material. 

For changing the machine over from the described 
process of coating the entire surf&ce of the sheets, sis 
shown in FIG. 1« to coating only one or more parts of 
the surface of the sheets, the smooth costing roller II is 
removed and replaced by a screen roller of the same 
diameter, and driven at the same speed as the format 
roller 2. In order to facilitate dismantling and assem- 
bling the rollers the coating roller 1 is mounted in sp*e- 
cial chocks 17 which are received into ways 18 in b«3:. - 
ing supports S9 which they are bolted to. 

Referring to FEG. 2 in which the same reference 
merals as in FIG. 1 identify like parts, the screen roller 
20 which has replaced the smooth coating roller H 
(FIG. 1) is likewise mounted in suitable chocks 2E. 
Owing to the larger diameter of the screen roller 2^ 
these chocks 17 arc higher than those shown in FIG. H, 
but they fit into the same ways 18 of the bearing sup- 
ports 19. The same holes can also be used for bolting 
the chocks in position. 

The position of the feed roller 5, must be adjusted to 
the larger diameter of the screen roller 20. 5n order ic 
simplify this operation it is useful to combine the entss-r: 
feed assembly 3, substantially comprising the founiair. 
roller 4, the feed roller 5 including the adjusting means 
7 and 8, and the fountain 6 itself, in a single unit assem- 
bly This may be mounted in a special portion 22 of the 
frame attached by screws 23 to its base. After undoing 
these screws 23 the enure multi-component feed as- 
sembly 3 can be moved back a suitable distance deter- 
mined by tapped holes 24 for the reception of the 
screws 23. 

The screen roller 20 is provided, directly on its sur- 
face or on a metal plate thereon, with a screen similar 
to that uaed tn photogravure, the screen covering those 
parts which correspond to the parts on the sheets that 
are to be coated In order to remo»-c from the regions 
outside the cells of the screen the unwanted coating 
material which has been applied to <^he entire surface 
of the screen roller 20, a doctcr . i i3 u^^ed which is 
mounted, together with its holde.*, on fixing means 26. 
In the simplest case the latter may merely be tapped 
holes for the reception of fixing screws 

Whereas in a machine equipped with a rubber coat- 
ing roller for coating the entire surface of the sheets the 
format roller is no? ^v.bmiacd lo contact pressure and 
may therefore be of light-weight construction, it is 
called upon, in the embodiment of the machihe accord- 
ing to FIGS. 2 and 3, to press the sheet against the 
screen roller with a considerable amou'" of pressure, 
as in gravure printing. The rmat roller 2 is therefor^ 
designed for withiitanding such high pressures and re- 
mains in the machine even when the entire face of ih 
sheet is lo be coaled and a rubber coaling roller 1 (FIG 
H ) IS used 

Consequently, i." u is desired to re-equi;j a machine 
using a rubber cc^^ting rolkr fo' roaiing Z*^* '^r- *-* 
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sheet surface for ihc purpose of coating only parts of 
the sheet surface, it is in practice only necessary, apart 
from one or two minor changes to be made in tht ma- 
chine itself, to provide an additional screen roller and 
a doctor, i e , an expense which is in no way compara- 5 
ble to the cost of a second machine. 

The change-over itself is likewise not very difficult 
and can be accomphahed within a short time The work 
can be significantly facilitated if the cantilever f.ame 
1 2 carrying the pair of return wheels 13 can be hingea- 10 
bly ratsed For this purpose the cantilever frame 12 
•^h:ch substantially consists of two sides that are con- 
r.scted together at suitable points may be hinged coaxs- 
:3iiy with the format roller shaft 36, either on this shaft 
itself or in a machine frame 27 in alignment therewith. 15 
the cantilever frame resting on supports provided on 
the machine frame 27 when in the working position 
shown in FIGS. 1 ar ' 2. Lifting means, such as hydrau- 
lic ram cylinder 2» atl?-hed to each cantilever half, 
may conveniently be provided for raising the frame 12, 20 
To sv' id the coating roller 20 or I (FiG. I ) being in the 
v^ay, this roller may be retractable For this purpose the 
bearing supports 19 may have extensions which carry 
ihe frame portion 22 supporting the coating roller as- 
sembly, the extensions forming a slide 30 movable m 25 
special ways m the machine frsme .^7, Two coupling 
;ods may be linked ai one ^r.d to side members of 
liie cantilever frame 12 and at the oiher end to the slide 
" 30 in .uch a manner that when the cantilever frame 12 
IS raised the slide 30 will be automatically moved out ?o 
of ihe way together with the assembly which n sup- 
ports When the cantilever frame 12 is raised the dcliv- 
side of the machine is fully accessible for the inser- 
iion and adju^^tment of the inserts on the format rollc; 
„ 2, for cleaning the rollers, exchanging the coating roll- 35 
- cr«i I or 20 for inspecting, repairing and so f(>rth 
: The invention may be embodied in other specific 
■ forms without departing from the spirit or essential 
characteristics thereof The embodiments are therefore 
to be considered in all respect^ as illustrative and not 40 
1 restrictive 

What is claimed is. 

I. A coating machine comprising <a) a frame, (b) a 
format roller rotatahly mounted on Ihe frame, (c) a 
7. pair of supports mounted on the frame parallel to the 45 
= ^^axis of the format rollers and operable to receive chock 
f-TcIcmcnts, (d) s first roller and chock assembly com- 
prising (t) a pair of chocks mountable in the supports 
and (li) a coating roller rotatably mounted in its associ- 
ated chocks and being of a diameter smaller than that 50 
of the format roller, the chocks of sa»d first assembly 
h:;in3 Oi a heishi sufficient to dispose said coating roller 
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and said format roller in parallel coating aiigment v/nh- 
out contact pressure, and (e) a second rollei and choc!, 
awmbly interchangeable with the first roller and 
chock assembly and comprising (i) a pair of chocks 
mountable in the support and (ii) a screening roller ro- 
tatabK mounted in its associated chocks and being of 
the same diameter as said format rcMe?, the chocks of 
said second assembly being of a hci3h: sufficient to pro- 
vide contact pressure between said tormal roller and 
said screen roller. 

2. A coating maciiine as defined in claim I including 
(a) coating material feeding means detachabl> 
riif>unted on said frame, said means comprising (i) i^. 
fountain roller operable to dip into a coatin<» material 
reservoir, (ii) a second feed roller 'accepting coating 
material from said fountain roller and transferring the 
same to a third roller, said third roller being either said 
coating roller or said screen roller, (iii) means for ad- 
justmg the distance between the fountain roller and 
feeder roller and (iv) means for adjusting the distance 
between the feeder roller and said third roller, and (b) 
means for moving said coating material feeding meav..; 
from a first position on the frame when <;aid first roller 
an^ chock assembly is disposed in said supports to a 
second position when said second roller and chock as- 
sembly is disposed in said supports 

3. A coating machme as defined in cl<iim 2 v/hereir. 
said feeding means includes a doctor disposed to cn 
gage the screening roller when said second roller and 
chock assembly is disposed in said supports but ntn the 
coating roller when said first roller and chock asscnihi> 
is dispofved in said supports. 

4. A coating machine as defines in claim 0, including 
stock feeding means, said feeding me?.ns c< mpr»s!T>£i 
tu ^ endless chains with grippers mounted thcreinbe- 
tween, s?id chains running at one end over chmn 
wheels disposed cciaxiatly with the format roller and .li 
the other ei d over chain wheels disposed away from 
the delivery side of the rollers, said chain wheels being 
mounted on a cantilever frame which is hingeably rais- 
able coaxially with the axis of the format roller 

5. A coating machine as defined in claim 4), wherein 
the si.pports and feeding means are slideably mounted 
on the frame. 

6. A coating machine as defined m claim 5, wherein 
the cantilever frame is coupled to rhe feeding ineanc 
and supports .«o ths*t raising the cantilever frame about 
its hinge displaces the support and feeding means from 
their working position and lowering the cantilever 
frame returns the support and feeding means 10 'hciv 
working position 
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157] ABSTRACT 

Apparatus for coating materials onto a surface com- 
prising a housing pivotally connected to a carriage, a 
chamber and applicator within the housing. The pres- 
sure of the applicator against the surface to be coated 
is adjusted by varying the pivot of the housing contain- 
ing the applicator relative to the carriage. The entire 
apparatus is advanced automatically into and out of 
contact with the surface to be coated. An alternative 
embodiment with an extruder applicator is also dis- 
closed. 

9 Claims, 4 Drawing Figures 
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MATERIALS APPLICATION APPARATUS on the surface moving thereby. A smoothing means and 

^ , _ a pulsed fluid manifold ensure the uniformity of the 

This IS a division of apphcation Ser. No. 876.646, thin layer of fluid on the coated surface These and 

filed in the United States, Nov. 14, 1969, now U.S. Pat other objects and advantages of this invention will be- 

No, 3,609,029. 5 co^e apparent to those skilled in the art after reading 

This invention relates to coaling systems and in par- the description in conjunction with the accompanyine 

ticular to a fluid extruder system. drawings wherein: ^ & 

Systems exist that require working with layers of flu- flC. 1 schematically represents an embodiment of 

ids, especially viscous liquids, that must be uniformly this invention in conjunction with a photoelectro- 

applied to a surface for working on the surface. One lO phoretic imaging system; 

such system improved by a unifonn coating technique RG. 2 is a close-up of the application member with 
and by the invention herein is the photoelectrophoretic portions broken away to show internal structure- 
imaging process. A detailed description of this process FIG. 3 is a fluid supply system shown, for example 
IS given m U.S. Pat. Nos. 3,384,565, 3.384.566 and for use in conjunction with the apparatus of FIG 4- and 
3,383,993. These patents disclose how to produce a vi- 15 

sua! image at one or both of two electrodes between FIG. 4 shows an alternative embodiment of apparatus 

which a photoelectrophoretic particle suspension is according to this invention. 

placed. The particle suspension is comprised of photo- There are certain terms of art used in conjunction 
sensitive particles suspended within an insulating liquid with the photoelectrophoretic imaging process that 
earner. I he particles appear to undergo a net change 20 should be defmed. The ^Mnjecting electrode" is so 
in charge polanty or a polarity alteration by interaction named because it is thought to inject electrical charges 
with one of the electrodes upon exposure to activating into activated photosensitive particles during imaging, 
electromagnetic radiation. The theory of operation is The term ^^photosensitive*' for the purposes of this dis- 
that the particles have a net charge when suspended in closure refers to the property of a particle which once 
the hquid carrier and are attracted to the electrodes 25 attracted to the injecting electrode, will alter its poiar- 
under the influence of an electrical field placed be- ity and migrate away from the electrode under the in- 
tween them . Mixtures of two or more differently col- fluence of an applied electric field when exposed to ac- 
ored panicles can secure various colors of images. The tivating electromagnetic radiation. The term **suspen- 
particles will migrate from one of the electrodes under sion" may be defined as a system having solid particles 
the influence of an electric field when struck with en- 30 dispersed in a soUd. liquid or gas. Nevertheless the sus- 
ergy of a wavelength within the spectral response of the pension used in the disclosure herein is of the general 
colored particles. type having a solid suspended in a liquid carrier. The 
bmce the disclosure of the basic processes, continu- term "imaging electrode" is used to describe that elec- 
ous imaging machines have been disclosed, for exam- trode which interacts with the injecting electrode 
pie. in U.S. Pat. No. 3,427,242. It becomes important 35 through the suspension and which once contacted by 
to be able to supply uniformly thin layers of the imaging activated photosensitive particles will not inject suffi- 
suspension to one of the electrodes in such automated cient charge into them to cause them to migrate from 
devices m order to form the best possible images from the imaging electrode surface. The imaging electrode 
the machine. is covered with a dielectric surface composed of a ma- 
lt IS also helpful in many instances to stress the sus- ^ terial having a volume resistivity preferably in the order 
pension with a shear stress. This apparently improves of 10^ or greater ohm-cm and a conductive member 
the imaging qualities of the suspension. which is preferably a resilient material such as a con- 
Therefore. It IS an object of this invention to improve ductive rubber used to give flexibility to the imagina 
fluid coating means. Another object of this invention is electrode. 

to improve means for uniformly coating liquids on a For photoelectrophoretic imaging to occur it is 

surface. Slill another object of this invention is to ex- thought that these steps, (not necessarily listed in the 

trude fluids onto a surface. Yet another object of this sequence that they occur) take place: ( 1 ) migration of 

invention is to pre-stress fluids for application to a sur- the particles toward the injecting electrode due to the 

. ^ . . . . <n of an electric field, (2) the generation of 

The invention herein is described and illustrated in a charge carriers within the particles when struck by acti- 

spccific embodiment having specific components listed vating radiation within their spectral response curve 

for carrying out the functions of the apparatus. Never- £3) particle deposition on or near the injecting elec- 

iheless, the invention need not be thought of as being trode surface, (4) phenomena associated with the 

confined to such a specific showing and shouW be con- forming of an electrical junction between the particles 

strued broadly withm the scope of the claims. Any and and the injecting electrode, (5) particle charge ex- 

all equivalent structures known to those skilled in the change with the injecting electrode, (6) electropho- 

art can be substituted for specific apparatus disclosed rctic migration toward the imaging electrode, (7) parti- 

as long as the substituted apparatus achieves a similar cic deposition on the imaging electrode. This leaves an 

function. It may be that other processes or apparatus optically positive image on the injecting electrode 

will be mvented having similar needs to those fulfilled The schematic representation of FIG. 1 shows a pho- 

by the apparatus described and claimed herein and it toelectrophoretic imaging apparatus having an inject- 

is the intention herein to descnbe an intention for use ing electrode 1 with a coating of a transparent conduc- 

in apparatus other than the embodiment shown. live material 2 such as tin oxide over a transparent glass 

rhcNc and (Hhcr objects of ihi.s invention arc accom- member 3. Such a combination is commercially avail- 

plishcU by cmphiymg a system for forcing fluidit to a able under the name NESA glass from Pittsburgh Plate 

movmg surface through an extruder mcchani.^m Glass Company of Pittsburgh, Pa. However, other elec- 

adaptcd lo supply a uniformly thin coating of the fluid trically conductive transparent coalings over transpar- 
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ent i^ubstrates are suitable for use herein. Imaging sus- tern. The drive wheels are larger In diameter than is the 
pension is applied to the surface of the injecting elec- smoothing rod 36. The difference in diameter deter^ 
trode by the extruder mechanism 4 where it is carried mines the clearance between the smoothing rod 36 and 
because of the motion of the injecting electrode to the the surface 2. The thickness of the coated fluid on the 
imaging area between the injecting electrode and the 5 surface is more or less equal to the clearance, 
imaging electrode 5. FIG. 3 demonstrates the gas and suspension supply 
The imaging electrode 5 has a surface 6 composed of system for the extruder. A few definitions of terms will 
a dielectric material sleeve and a conductive substrate be helpful at this point to more fully understand the use 
7 which is preferably a resilient material such as an intended herein. A ^'negative pressure source*' refers to 
electrically conductive rubber. The imaging electrode 10 a cylinder or other means which is partially evacuated 
prevents sufficient charge injection into the particles to of gases to lower its internal pressure below atmo- 
cause them to migrate from its surface. The imaging spheric pressure. Similarly a positive pressure 
electrode is connected to a potential source 8 while the source" refers to a cylinder or other means containing 
injecting electrode is shown as electrically grounded to a compressed gas to create an internal pressure greater 
give the necessary field affect at the imaging area be- 15 than atmospheric pressure. The term "vacuum" refers 
tween the two electrodes. An exposure mechanism in- to a negative pressure but not necessarily to an absolute 
eluding an illumination means 10 and a lens 1 1 presents void. The term **fluid" encompasses botfi gases and liq- 
a flowing image of the object 12 at the image area uids The gases referred to are those commonly found 
which coincides with the optical image plane. The in the atmosphere and identified generally as air. 
image is moving at the imaging area at the same rate as 20 The imaging suspension holding tank 54 maintains a 
are the moving surfaces of the injecting and imaging quantity of imaging suspension 56 in its hermetically 
electrodes. The image thus formed at the imaging area sealed chamber. Gases from the positive pressure gas 
IS carried by the injecting electrode to the transfer sta- source 58 enter the tank 54 through a gas regulator 59 
tion where it is transferred to a support sheet 15. The which sets the positive pressure in the suspension hold- 
transfer roller 16 is coupled to an electrical source 17 25 ing tank 54. The mechanism 60 maintains the seals in 
providing a field with the injecting electrode opposite the closure of the tank to prevent fluids escaping there- 
m sign from that at the imagmg area. A cleaning brush from. 

18 removes residual particles from the surface of the To reach the extruder 4, the suspension must pass 

injecting electrode so that the imaging cycle may be through a valve 62 operated by a cy tinder 64 and a 

completed with other images being formed. crank am linkage combination 66. The valve has a pas- 

The extruder mechanism 4 is mounted on a brace 20 sage way 68 therein which, when turned in the proper 

which has rails 21 therein. A sUtionary bracket 22 direction, permits a pulsed shot of suspension to pass 

mounts an air cylinder 24 having an air inlet 25 and an through the conduit 70 to the distribution manifold 72 

air intake hose 26. The piston 27 of the cylinder, for passage through the individual ink flow metering 

through the crank arm 28, moves a rack 29 and pinion valves 73-76. The valve 62 is opened and closed by the 

30 to engage and disengage the extruder in suspension action of the solenoid SOL-1 and the 4-way valve 78 

application interface with the injecting electrode sur- having a gas intake conduit 79 and an exhaust conduit 

face 2. The rack moves the extruder mounting 31 in the 80. The solenoid and 4-way valve operate to move the 

rails 21 of the brace 20. piston 82 of the cylinder 64 to route the valve 62 thus 

The interfacing portion 32 of the extruder is pivoted opening and closing the passageway. This connects the 

about a pin 33 and is preset with an interface pressure suspension 56 from the tank 54 to the conduit 70 ailow- 

adjusting screw 34 and an adjusting spring 35. The in- ing for pulsed shots of suspension through the distribu- 

terfacing member shown in FIG. 1 is a smoothing rod tion manifoki 72 and conduits 77a-80a to the extruder 

36 which can be grooved, wound wire, knurled, or 4. 

smooth surfaced to present a unifomily thin layer of An alternative embodiment for an extruder mecha- 

suspension on the injecting electrode surface. nism is shown in FIG. 4. An extruder housing 84 with 

FIG. 2 ts a ctoseupofthe interfacing portion 32 of the a suspension intake connection 86 has an internal 

extruder with the side wall removed so that internal * chamber 87 for accumulating suspension. The suspen- 

parts are seen. The suspension is pulsed in through the sion is forced through the extruder at the exit aperture 

mlet tube 40 into a chamber 42 enclosed by the 88 for application to the surface 2 of the injecting elec- 

smoothing rod 36, a frame member 43, a coater blade trode 1. To ensure that a smooth uniform layer of sus- 

44 and a scraper blade 46. The smoothing rod 36 is pension moves to the imaging area, a smoothing rod 89 

driven with outboard oversize drive wheels pressed is placed downstream from the extruder along the path 

against the ends of the injecting electrode cylinder so of movement of the surface. The smoothing rod is jour- 

that it moves when the wheels are in contact with the naled through the support bracket 90 of a shaft 91 to 

cylinder. A coater blade 44 limits the amount of sus- freely rotate while being driven by the injecting elec- 

pension traveling around the periphery of the smooth- trode 1. 

mg rod 36 for contact with the injecting electrode sur- While this invention has been described with refer- 

face 2. The scraper blade 46 prevents used imaging sus- ence to the structures disclosed herein and while cer- 

pension from contaminating the suspension held in the tain theories have been expressed, it is not confined to 

chamber 42 while preventing the suspension within the the details set forth; and this application is intended to 

chamber 42 from leaking out of that chamber. The cover such modifications or changes as may come 

chamber 48 of the interfacing portion 32 of the ex- within the purposes of the improvements and scope of 

truder is a vacuum chamber for removing suspension the following claims, 

materials within its housing walls SO* The materials are What is claimed is: 

carried through the outlet 52 for removal from the vi- 1. A coating apparatus comprising: 

cinity of the injecting electrode and the imaging sys- a. a carriage; 
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b. a housing pivotaiiy connected to said carriage; 
c an applicator niounied in said housing and adapted 
to be brought into contact with a surface to be 

coated; 

d. a chamber defined by a portion of said housing, 5 
said chamber for maintaining a reservoir of coating 
material to be applied by said applicator; 

e. pressure adjusting means to vary the contact pres- 
sure of said applicator against the surface to be 
coated by varying the pivot of said housing and said 1 0 
applicator relative to said carriage, wherein said 
pressure adjusting means is operatively connected 
between said carriage and said housing; and 

f. drive means for advancing said carriage, said hous- 
ing and said applicator into and out of contact with 1 s 
the surface to be coated. 

2. Coating apparatus according to claim 1 wherein 
said applicator is a roller mounted for rotation in said 
housing and including in combination 

a. a second chamber defined by a portion of said 20 
housing, said chamber for collecting coating mate- 
rial from the surface of said applicator roller after 
said roller has contacted the surface to be coated; 
and 

b. removing means for removing uncoated material 23 
from said applicator roller portions after said por- 
tions have contacted the surface to be coated and 

to remove such material to said second chamber 
prior to the portions rotating into the chamber for 
maintaining a reservoir of coating material to be 30 
applied by said applicator. 

3. The coating apparatus according to claim 2 
wherein said removing means comprises a scraper 
blade which also separates said chamber and said sec- 
ond chamber. 35 

4. Coating apparatus according to claim 3 wherein 
said second chamber is a vacuum chamber and further 
including in combination coating material removal 
means for removing coating material from said second 
chamber which has been scraped from said roller appli- 40 
cator. 

5. Coating apparatus according to claim 3 including 
in combination supply means for supplying coating ma- 
terial under pressure to said chamber. 

6. Coating apparatus according to claim 5 including 45 
in combination means for supplying metered amounts 

of coating material to said chamber comprising a puls- 
ing valve means to enable pulsed shots of coating male- 
rial to pass to said chamber. 

7. Coating apparatus according to claim 3 further in- so 
eluding in combination a smoothing means connected 

to said housing to form a uniform layer of coating mate- 
rial on the surface of said applicator roller after it has 
come in contact with coating material from said cham- 
ber but before it contacts the surface to be coated. 55 

8. An extruder apparatus for applying coatmg mate- 
rial to a surface comprising: 

a. d carriage; 

b. an extruder housing mounted to said carriage, said 
housing defming an exit aperture; 60 

c. a chamber defmed iniemaJly by said housing, said 
chamber for maintaming a reservoir of coating ma- 
terial to be applied through the exit aperture; 



d. supply means for supplying coating material to said 
chamber; 

e. valve control means to enable pulsed shots of coat- 
ing material to be supplied to said chamber and 
then through the exit aperture to a surface to be 
coated; 

f a smoothing rod mounted on said extruder housing 
downstream from said exit aperture along the path 
of movement of the surface to smooth the coating 
materials coated on the surface to be coated 
through the exit aperture; and 

g. drive means for advancing said carriage, said ex- 
truder housing and said smoothing rod to and from 
the surface to be coated, so that said smoothing rod 
could be brought into and out of contact with said 
surface. 

9. A coating apparatus comprising: 

a. a carriage; 

b. a housing pivotaiiy connected to said carriage; 

c. an applicator roller mounted for rotation in said 
housing and adapted to be brought into contact 
with a surface to be coated; 

d. a chamber defined by a portion of said housing, 
said chamber for maintaining a reservoir of coating 
material to be applied by said applicator roller; 

e. a second chamber defined by a portion of said 
housing, said chamber for collecting coating mate- 
rial from the surface of said applicator roller after 
said roller has contacted the surface to be coated; 

f. removing means for removing uncoated material 
from said applicator roller portions after said por- 
tions have contacted the surface to be coated and 
to remove such material to said second chamber 
prior to the portions rotatmg into the chamber for 
maintaining a reservoir of coating material to he 
applied by said applicator, said removing means 
comprising a scraper blade which also separates 
said chamber and said second chamber, 

g. pressure adjusting means to vary the contact pres- 
sure of said applicator roller against the surface to 
be coated by varying the pivot of said housing and 
said applicator roller relative to said carriage; 

h. supply means for supplying coating material under 
pressure to said chamber, said supply means in- 
cluding means for supplying metered amounts of 
coating material to said chamber comprising a 
pulsing valve means to enable pulsed shots of coat- 
ing material to pass to said chamber; and 

i. drive means for advancing said carriage, said hous- 
ing and said applicator roller into and out of 
contact with the surface to be coated, said drive 
means for advancing said carriage comprismg: 

i. a stationary brace slideably mounting said car- 
riage. 

ti. a rack mounted on said carriage, 

iii. a rod, 

iv. rod drive means for advancing said rod, 

v. a pinion engaging said rack, and 

vi. a crank arm connecting said rod and said pinion 
to translate the movement of said rod to said car- 
riage. 
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[57] ABSTRACT 

There is disclosed a coating device for coaling bands 
or ribbons with a coating material in continuous oper- 
ation. The coating device comprises a main frame 
which mounts one or two deflector rollers for guiding 
and conveying the band or ribbon material to be 
coated. Coating is effected by a coating assembly 
which includes a fountain roll, a metering roll and an 
applicator roll which are disposed in axially parallel 
relationship and are adjustable relative one to another 
and relative to the band or ribbon to be coated as it is 
guided over one of the deflector rollers. The coating 
assembly is mounted on an auxiliary frame which is 
displaceable in the direction normal to the deflector 
roller over which the ribbon or band is guided. The 
auxiliary frame, in turn, is displaceable relative to the 
main frame for the purpose of making the rolls in the 
coating assembly convenientiy accessible for cleaning 
or other servicing. There is further disclosed an instal- 
lation including one or more coating devices in super- 
imposition, each enclosed by an enclosure and drying 
and burning assemblies for purifying obnoxious or 
toxic pollutants entrained in the air passed through the 
enclosures of the coating devices before the air is dis- 
charged in the atmosphere. 

11 Claims, 3 Drawing Figures 
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DEVICE FOR COATING STRIP MATERUL IN 
CONTINUOUS OPERATION 

The invention relates to a coating device for coating 
nuurial in ribbon or band form in continuous opera- 
tion and also to an installation which includes such 
coating devices and purifying means for removing pol- 
lutants entrained in the air used for accelerating drying 
of the coating material after application thereof before 
the air is discharged into the atmosphere. 

BACKGROUND 

There are known coating devices of the general kind 
a rx>ve- referred to which include one deflector roller or 
an upper and a lower deflector roller for guiding and 
conveying the band or ribbon material to be coated in 
continuous operation. In many instances the quality 
sr>ccifications with respect to the uniformity of the 
<:[>ating on the band or ribbon material is much greater 
ivi one side of the material than for the other side. In 
that case, the coating device for producing the high 
quality coating comprises a fountain roll for taking-up 
coating from a source of supply, a metering roll and an 
df>pi»calor roll. Such coating device for producing the 
high quality coating is mounted on a frame structure so 
that Its position can be adjusted relative to the respec- 
tive deflector roller. 

Installations for coating band or ribbon material fre- 
qucntJy comprise two coating devices to permit rapid 
changing from one type of coating material to another; 
for instance, it may be desired to change the color or 
the coating material. If two or even more coating de- 
vices are provided, the devices are generally arranged 
in superimposition and mounted on a common frame 
structure detachable therefrom. With an installation of 
this type, the band or ribbon side to be coated with the 
high quality coating being generally the upwardly fac- 
ing sides, it becomes necessary to effect a thorough 
cleaning of the rolls of each coating device before a 
change in color or coating material can be effected. As 
is evident, if the cleaning is not thoroughly nuide any 
residues of the previously used material will cause ir- 
regularities in the coating made after the cleaning of 
the coating device. 

The need for such thorough cleaning of the coating 
devices is well underetood in the art and to make such 
cleaning possible it is known to arrange the coating de- 
vices in the installation so that each of the coating de- 
vices can be laterally withdrawn to assure that the coat- 
ing devices arc accessible for cleaning. The disadvan- 
tage of such laterally displacement as is now known is 
that considerable space is required for the coating de- 
vice itself and such high space demand, in turn, greatly 
enlarges the total space required for the complete coat- 
ing installation, i.e., including the assembly or assem- 
blies needed for removing of pollutants that are un- 
avoidably entrained in air passed through the coating 
devices. Virtually all coating materials contain volatile 
pollutants that are noxious and sometimes even toxic so 
that the air must be thoroughly purified before it can be 
discharged into the atmosphere. Arrangement of two 
superimposed coating devices, each coacting with a de- 
flector roller makes it difficult to provide adequate ac- 
cessibility to the fountain roll, metering roll and appli- 
cator roll of the coaling devices for the purpose of thor- 
ough cleaning. In parucular. considerable difficuhies 
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are encountered if the rolls of both coating devices are 
to be cleaned. 

Moreover* lateral withdrawal of the rolls of each of 
the coating devices for purpose of cleaning also re- 

5 quires that each such roll is detached from its drive and 
such detachment in turn, creates another problem 
since thorough cleaning of the rolls must be made while 
the rolls are turning. Hence, to effect such turning die 
rolls must be coupled to an auxiliary drive. After com- 

1^3 pletion of the cleaning each roll must be detached from 
the auxiliary drive and re-attached to the drive of the 
device. All such decoupling, cleanmg and recoupling 
obviously requires considerable time and labor and, 
thus, a corresponding increase in costs. 

15 The sealed enclosure of the installation, i.e., the en- 
closure in which the coating device proper is located, is 
connected with a suitable suction pump for sucking off 
the volatile components released by the coating mate- 
rial. Such suction pump and the conduits connected 

20 therewith should be laid out so that a rapid air ex- 
change is obtained to provide acceptable air conditions 
for the service personnel. The volume of air discharged 
from the space in which the coating is carried out can 
be fully fed to the drying assembly for drying of die 

25 coating material applied in the coating device only if 
and when this volume of air does not exceed the air re- 
quirements of the drying assembly. The drying assem- 
bly is coupled in its downstream position with an after- 
burning device. The purpose of such after-burner is to 

30 assure reasonably complete elimination of noxious or 
toxic pollutants. The level of air purification is gener- 
ally controlled by strict codes which provide that the 
air discharged into the atmosphere cannot include 
more than a definite maximal percentage of pollutants. 

35 To hold die operational costs of such after-burner as- 
semblies as low as possible, efforts have been made to 
assure that the total volume of discharged air is re- 
duced to an absolute minimum. To obtain optimal op- 
erational conditions for the installation it is advanta- 

*o geous that the total volume of air discharge can be pro- 
cessed in one after-burner assembly. However, such 
processing of the total air volume presupposes that the 
volume of air is discharged from the enclosure includ- 
ing one or more coating device can be fed to a drying 

45 assembly. This is only possible if the enclosed and 
sealed space for the coating devices, i.e., the overall di- 
mensions of the enclosures for the coating devices is 
already at a minimum. 

50 THE INVENTION 

It is a broad object of the invention to provide a novel 
and improved coating device of the general kind above 
referred to in which the enclosure for the coaling de- 
vice and the coating device itself are reduced to mini- 

55 mal dimensions while at the san>e time obtaining maxi- 
mal accesMbility of the coating device for cleaning and 
other servkring. 

Another object of the invention is to provide a novel 
and improved installation so arranged that the air flow 

60 which, after passing through enclosures for the coaling 
device or devices has entrained therein pollutants, is 
limited to a volume of air which can be purified at opti- 
mal conditions. 

65 SUMMARY OF THE IN^NTION 

The afore-pointed out objects, features and advan- 
tages and other objects, features and advantages which 
will be pointed out hereinafter are obtained by provid- 
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ing a coating device including a main frame structure, permits locking of the auxiliary frame structure to the 

an auxiliary frame structure and a coating applicating main frame structure without tendency to vibrate > and 

assembly. The auxiliary frame structure supports the simultaneously makes it easy to release the auxiliary 

applicating assembly so that the same is displaceable in frame structure from the main frame structure, 

the direction normal to the path of the band or ribbon 5 More specifically, operation of the clamping means is 

to be coated and is, in turn, supported by the main effected according to the invention by a power drive 

frame structure so that it can be displaced relative to such as a cylinder-piston servo-system in which the 

said frame structure and also be detached therefrom. connecting rod for the piston of the system mounts an 

As a result, the over-all dimensions of the enclosure for angle lever mounting and operating clamping elements 

the coating device can be selected so that the volume of which are releasably engageable with complementary 

air which must be passed through the enclosure during clamping elements on the auxiliary frme structure, 

the coating operation can be held witiiin limits which According to a further aspect of the invention, the 

permit purification of the discharged air under optimal auxiliary frame structure can be displayed relative to 

conditions and thus the volume of air contmuously the main frame structure by a servo-system or other 

sucked out from the enclosure during a coating opera- 1 5 power drive which is mounted on the main frame struc- 

tion remains continuously at a rate which allows the use ture. By operating this system, the auxiliary frame 

of economically acceptable after-bumei assemblies. structure and with it the coating assembly supported on 

The discharge openings in the enclosures now need to the same can be automatically detached from the main 

be provided lengthwise of the bottom of the enclosure frame structure thereby obtaining clear space which is 

extending rows while heretofore additional crosswise 20 amply sufficient to carry out a thorough cleaning oper- 

extending air discharge openings were required, ation of the entire coating device without difficulty. 

The installation according to the invention further The air discharge and purifying parts and conduits 
provides optimal accessibility of the coating devices which are disposed laterally of the main frame struc- 
pn^per so that servicing thereof, especially if, for in- ture and the auxiliary frame structure can be used for 
stance, change in the color of the coating material is to 25 tnnmediale sucking out of air containing volatile pollut- 
[ be effected, can be carried out without considerable ants or contaminants as may be released during a clean- 
loss of time and without likelihood of insufficient clean- ing operation. 

[ ing of the rolls and other components of the coating de- To permit continuous operation even during change 
' vice that need cleaning in case of change in the coating of the coating material, the invention also provides that 
^ material. 5^ several coating devices are deposed each in a separate 
" After withdrawal of a coating device into the servic- enclosure and in superim position. These enclosed coat- 
ing position by a suitable power drive such as a servo ing devices are connected with a common drying as- 
sy stem* the service personnel can clean or otherwise sembly and an after-burner assembly downstream of 
I service the rods of the coating devices while the rolls the drying assembly. The total discharge of contami- 
continue to rotate, as it is necessary for thorough clean- ^5 nated air from the enclosures is fed to the drying assem- 
ing and to effect such cleaning without first disconnect- bly and the burner assembly by means of a suitable suc- 
ing the rollers from their operational drive means. tion pump. Since the volume of air discharged from the 
More specifically, the thorough cleaning of the rolls enclosures in which the coating is carried out does not 
fand other parts of the coating devices can be effected exceed the volume of air which can be accepted by the 
as sufficient space b available in a coaling device ac- *0 drying assembly, the total volume of air which contains 
cording to the invention between the coating devices a comparatively low amount of poButants can be safely 
proper and the deflector roller over which the band or fed to the drying assembly. Additional content of pol- 
ribbon to be coated is guided during coating. Hereto- lutant as may b« released in the drying assembly can 
fore it was necessary for this purpose to effect time- subsequently be removed in the after-burner assembly, 
consuming and complex lateral withdrawal or complete A&q result, an additional after-burner assembly for the 
detachment of the coating device by means of a hoist. air discharged from the space in which coating is ef- 
Such cleaning and other servicing of a coating device fected is thus avoided. 

also results in avx>idance of damage to the rolls wWch ^^^^^ DESCRIFTION OF TTffi DRAWINGS 
are comparatively expensive. Savmg or reduction of 

the time required for cleaning the rolls of the coating 50 |n the accompanying drawing, preferred embodi- 

device, and especially the applicator roll to effect rapid ments of the invention are shown by way of illustration 

readying of the device in case of change in the cotor of and not by way of lunitation. 

the coating material or use of other coating materials, is In the drawing: 

of considerable economic significance, the nK>re so as FIG. 1 is a diagrammatic elevational view of a coating 

modem technique desires high conveying speeds for 55 device for coating both sides of a band or ribbon mate- 

the band or nbbon to be coated. The importance of rial in continuous operation; 

rapid readying of the coating device for re-start with a FIG. 2 is a simplified plan view of RG. 1; and 

changed coating material is particularly important if FIG. 3 is a diagrammatic elevational view of an inslal- 

comparatively small lots of bands or ribbon are to be lation including coating devices according to FIG. 1 

coated. Obviously, the smaller the lol to be coated is, disposed in superimposition for simultaneously or sin- 

the more it becomes economically important to ready gly coating ribbons or bands and further including an 

the entire installation for resuming operation with the air-punfying device. 

^'^flSn^KS'vides that the afore-refened to OEJMLED DESCRIPTION OF THE DRAWING 

auxiliary frame structure is coupled to the main frame 65 Referring now to the figures in greater detail, and 

structure by means of clamping means which can be first to FIG. 1, the coating device exemplified in this 

power operated, for instance by servo systems using hy- figure comprises a main frame structure 1 and an auxil- 

drauhc or air pressure. The use of such clampmg means iary frame structure 2. These frame structures mount 
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separate coating devices 3 and 4. 

The main frame 1 further mounts two rotary deflec- 
tor rollers 5 and 6 which serve to guide and convey a 
band or ribbon 7 to be coated. The auxiliary frame 
structure 2 mounts coating device 4 which is slidable 
relative to this frame structure by means of a guide 
shde 8. The coating device 4 is designed for coating the 
lop or exposed side of band or ribbon 7 while coating 
device 5 serves for coating or otherwise treating the 
back side of the band or ribbon. The coating material 
may be any material suitable for the purpose, such as a 
dye» paint, lacquer, liquefied plastic, etc. Both coating 
devices are substantially alike as to their functional ar- 
rangement except that the coating device 4 being de- 
signed for coating the top side of the band or ribbon 
must be and is designed to effect a coating which satis- 
fies high demand for uniformity, accuracy and similar 
requirements. Accordingly, device 4 includes various 
adjustment and control means which are not required 
for coating device 3 if, as is frequently the case, the de- 
mands on the quality of the coating on the back side are 
much lower than those for the coating of the top side. 

Coating device 4 comprises an applicator roll 9, a 
fountain roll 10 for taking-up the coating material to be 
applied, and a metering roll 11. Similarly, the coating 
device 3 comprises an applicator roll 9', a fountain roll 
10' and a metering roll 1 1 

in addition to the afore-listed rolls, coaling device 4 
comprises guide carriers or slides 12, 13 and 14, each 
supporting one of the rolls. The positions of these slides 
and thus of the rolls relative one to another are adjust- 
able by fine seuing means such as hand wheels 18, 19 
and 20 so thai the cylindrical wall of the rolls are in co- 
acting engagement, or in other words, the peripheral 
surface of one of the rolls rolls off the peripheral sur- 
face of the adjacent roll or rolls. Each of the three rolls 
is drivingiy coupled by couplings 15, 16 and 17, respec- 
tively, with a separate drive means 21 (see FIG. 2). 

Moreover, the entire coating device 4 can be by 
means of guide slkie 8 which carries the guide slides 12, 
13 and 14, displaced relative to the upper deflector rol- 
ler 5 by means of a cylinder-piston-servo means 22 hav. 
ing a short stroke until stopped by an adjustable stop 
37. The servo means 22 can be driven hydraulically or 
by air pressure. The purpose of the servo means is to 
move the coating device clear of the band when and 
while joints of lengths of band or ribbon pass the coat- 
ing device, as such joints generally are somewhat 
thicker than the normal thickness of the band. After 
the passage of such joint the coating device is returned 
into its coating position. Control of the servo means 
can'be automatically effected, for instance, by means 
of photocells or other control means conventional 
readily available in the market. The application of coat- • 
ing material is effected by transfer of material taken up 
by fountain roll 10 to metering roll 11, and finally, to 
applicator roD 9, which applies the coating material 
upon the upward facing band or ribbon 7 as the same is 
being guided and conveyed by deflector roll 5. 

If the coating material is to be changed, for instance 
if material having a different color is to be used, rolls 9, 
10 and 1 1 of coating device 4 and possibly other com- 
ponents thereof must be very carefully cleaned to pre- 
vent faulty coating such as discoloration, spots, etc. For 
the purpose of such cleaning, the entire coating device 
4 can be displaced in the lengthwise direction of the 
coatmg device, 'that is. normal to the axis of roller 5, to 
a position in which there is free and convenient access 
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to the device for cleaning the rolls and possibly other 
components. 

To effect such convenient displacement of the coat- 
ing device into and out of its operational position for 

5 the purpose of cleaning, the auxiliary frame structure 2 
is displaceable on a guide means 23 which is mounted 
on the base or inserted into the base of auxiliary frame 
structure 2, Displacement of frame structure 2 is ef- 
fected by suitable adjustment means such as a hydrauli- 

10 cally operated servo-piston system 24, This servo-sys- 
tem is fixedly secured to main frame structure 1 and the 
piston rod 25 of system 24 can be moved into engage- 
ment with protrusions such as studs 26 on frame struc- 
ture 2, Accordingly, by operating the servo system 24, 

15 its piston rod 25 can be used to move coating device 4 
via auxiliary frame structure 2 into and out of its opera- 
tional position 

Setting of auxiliary frame structure 2 and coating de- 
vice 4 relative to deflector roller 5 is effected in the fol- 

20 lowing manner: First, piston rod 25 of servo system 24 
is operated to couple frame structure 2 with frame 
structure 1, As a result, there is a force-transmitting 
connection between both frame structures by means of 
a further power operated, for instance, hydraulically by 

25 a cylinder-piston servo system 27. The piston 28 of this 
system mounts a linkage 29 and 30 to which are hinged 
locking elements 31 and 32 which, upon operation of 
servo-system 27 effect coupling with coupling noses 
such as discs 33 and 34 on auxiliary frame structure 2. 

30 After connection of frame structure 2 to frame struc- 
ture 1, fine adjustment of rolls 9, 10 and 11 is effected 
by hand wheels 18, 19 and 20, respectively. 

Operation of coating device 3 is essentially the same 
as that of coating device 4, except that adjustment and 

35 clearing of rolls 9', 10' and 11' is not or only rarely re- 
quired since the quality demands on the coating of the 
bottom side of band or ribbon are much less on the 
coating of the top side as previously explained. 
Turning now to FIGS. 2 and 3, these figures show ap- 

^ plication of the invention to an installation including 
two or more coating devices so that minimum space re- 
quirement is combined with convenient servicing of the 
coating devices as hereinbefore described. Further- 
more, the installation due to the arrangement of coal- 

^5 ing devices according to the invention can be so de- 
signed that the air released during operation of the 
coating devices can be conveniently and thoroughly 
purified. Many types of coating materials such as cer- 
tain paints, dyes, etc. contain volatile components 

50 whk:h are released during application and drying and 
are obnoxious or even toxic. Accordingly, purification 
of the discharged air is highly necessary and often re- 
quired by local codes. 
nCS. 2 and 3 show diagrammatically an installation 

55 whkrh fully utilizes the advantages of coating devices 
according to the invention. As it is shown in these fig- 
ures, each of the two coating devices is enclosed in a 
separate sealed-ofif enclosure 37 and 37', respeciively. 
The outside dimensions of these eiKlosures can be con- 

60 venienlly selected in accordance with the minimal 
space requirements of the main frame structure and the 
auxiliary frame structure of coating device 4. There are 
shown two coating devices disposed in superimposition 
and enclosed by enclosures 37 and 37'. respectively Of 

65 course, there may be several enclosures side-by-side on 
the same level. More than two coaling devices and en- 
closures therefor can be superimposed. Drying air after 
being drawn through the enclosures for the coating de- 
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vices is fed via discharge ducts 35 to air-purifying as- 
semblies as it is shown in FIG. 3 to the right of the coat- 
ing devices. Ducts 35 are preferably arranged parallel 
to each other as it is shown in FIG. 3 and also parallel 
to the bottom of the enclosures, thereby reducing the 
required space to a minimum. Moreover, due to such 
arrangement, the required air volume can be main- 
tained so that the discharge of the total air volume from 
enclosures 37 and 37' and the feed of this discharged 
air to the air purifying assemblies is made readily possi- 
ble. 

There is provided for each of the enclosures 37 and 
37' an air-purifying assembly. The assembly for coact- 
ing with enclosure 37 is fully shown and described, but 
the assembly for enclosure 37' is only partly shovm as 
the two assemblies are alike and function in the same 
manner. 

The assembly coacting with enclosure 37 comprises a 
drying device 38 which, as shown, may be divided into 
several parts: a heat-exchanger 39, burners 40, one for 
each part of the drying device, an after-burner 41, a 
suction pump 42, and suction pumps 43, one for each 
burner 40. All these components are presumed to be of 
conventional design. The air used in enclosure 37 dur- 
ing the coating operations, which as previously be- 
1:' comes contaminated during and due to the coacting 
" operations, is sucked out by means of suction pump 42 
^ and fed via conduit 35 and heat-exchanger 39 to drying 
^ device 38. The drying process in device 38 removes 
^ - most of the contaminants in the air. The air is then re- 
^ turned to heat-exchanger 39 and from this exchanger 
to suction pump 42 through which it is discharged into 
the atmosphere. To assure still fiirther purification of 
j; the air, the after-burner 41 may be interposed between 
the drying device and the heat exchanger. It has been 
found that reheating of the air while being dried in dry- 
' ing device 38 is necessary or, at least, desirable. For 
:"lthis purpose, part of the air in the drying device is 
"sucked out by suction pumps 43 and exposed to the 
'i heat of burners 40 which causes not only reheating of 
r=the air but also the burning of pollutants or contami- 
\ Tnants still contained in the air. llie sucked-off air is re- 
!Uumed into the drying device to t>e discharged there- 
- from into the atmosphere together with the air remain- 
ing in the drying device. Dotted arrowheads indicate 
the feed of air from the enclosure 38 into the drying de- 
vice and solid arrowheads indicate the flow of part of 
the air as caused by suction pumps 43» 

As several coating devices are arranged in superim- 
position in FIG. 3 and each one is enclosed in an enclo- 
sure there is no undesirable delay in the carrying out of 
a coating operation in one of the coaling devices when 
a change in the coaling material is effected in another 
coating device. In other words, all coaling devices can 
be kept in operation except the one in which a change 
tn the coating material is made. 

In ca^e two superimposed coaling devices are used 
for coating the top side of bands or ribbons within the 
same installation vibrations may occur when one of the 
coating devices is withdrawn for cleaning purposes or 
change in the coating material. The result of such vi- 
brations would be irregularities in the coating as ef- 
fected by the second coating device. This danger is 
avoided by providing separation of the coating devices 
by enclosures as it is shown in FIG 3. 

While the mvention has been described in detail with 
respect to certain now preferred examples and embodi- 
ments of the invention, it will be uilfentood by those 
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skilled in the art, after understanding the invention, 
that various changes and modifications may be made 
without departing from the spirit and scope of the in- 
vention, and it is intended, therefore, to cover all such 
5 changes and modifications in the appended claims. 
What is claimed is: 

1. A coating device for coating bands with a coating 
material in continuous operation, said coating device 
comprising in combination: 

10 a main stationary mounted frame structure; 

rotary guide meems for guiding band material to be 
coated, said guide means including at least one de- 
flector roller and being mounted on said main 
frame structure; 

1^ a coating assembly for coating the side of the band 
outwardly facing on said roller, said assembly in- 
cluding a fountain roll for supplying coating mate- 
rial, a metering roll and an applicator roll disposed 
in axially parallel relationship one with the other 

20 and the deflector roller; 

an auxiliary frame structure supporting said coating 
assembly, said auxiliary frame structure including 
guide means for slidably guiding said coating as- 
sembly as a unit in the direction normal to the ro- 

-5 tary axis of the defie ctor roller for selecting varying 
positions of said assembly relative to said roller; 
guide means on said main frame structure slidably 
supporting said auxiliary frame structure for selec- 
tively displacing the same in the direction normal 

30 to the axis as a unit relative to the main structure 
and thus relative to the deflector roller, 
drive means for moving said auxiliary frame structure 
into a predetermined position relative to the main 
frsune structure; and 

3^ locking means coacting with said auxiliary frame 
structure for releasably locking the same to the 
main frame structure. 

2. A coating device in accordance with claim 1 
wherein said drive means comprise a cylinder-piston 

40 servo means, the cylinder of said means being mounted 
on said main frame structure and the piston of said 
servo means being drivingly coupled with said auxiliary 
frame structure for displacing the same relative to the 
main frame structure by activating the serve means. 

45 3. A coating device in accordance with claim 1 
wherein said locking means comprise coating clamping 
members on the main frame structure and the auxiliary 
frame structure for releasably clamping the auxiliary 
frame structure in a selected position to the main frame 

50 structure. 

4. A coating device in accordance with claim 3 
wherein said clamping means comprise on one of the 
frame structures cylinder-piston servo means and link- 
age means coupled to the piston for controlling the po- 

55 sition thereof in the cylinder and on the other frame 
structure retention means engaged with the linkage 
means in a predetermined position of said piston. 

5. An installation for coating bands in continous op- 
eration, said installation comprising in combination: 

6^ a plurality of coating devices as dcfmed in claim 1; 
a separate enclosure for each of said coaling devices; 
and 

an air purifying assembly for each of said enclosures, 
for removing pollutants released by the coating ma- 
63 lenal and entrained in air, each of said assemblies 
comprising pump means, burner means for burning 
combustible pollutants entrained in air, drying 
means and conduits interconnecting each of said 
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enclosures with said pump means, said drying 
means and said burner means for forcing air flow 
sequentially through the respective enclosure, 
burner means and drying means thereby purifying 
the air and discharge means for discharging the pu- 
rified air for the enclosures into the atmosphere. 

6. An installation in accordance with claim 5 and 
comprising in each of said assemblies after-burner 
means interposed between said drying means and dis- 
charge means for discharging air into the atmosphere. 

7. An installation in accordance with claim 5 wherein 
said enclosures are disposed in superimposition. 
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8. An installation in accordance with claim 7 wherein 
said conduits are disposed in mutually parallel relation- 
ship with and between the superimposed enclosures. 

9. An installation in accordance with claim 7 and 
5 comprising heat-exchanger means for each of said as- 
semblies, each of said heat-exchanger means being in- 
cluded in the respective conduits. 

10. A coating device according to claim I and com- 
prising second drive means for displacing said coating 

jQ assembly relative to the auxiliary frame structure and 
thus relative to the selector roller. 

1 1. A coating device according to claim 1 wherein 
said guide means on the auxiliary frame structure and 
on the main frame structure are linear guide means. 

* « « « * 
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[57] ABSTRACT 

Sheet coaling means for a printing press including a 
back-up cylinder and form cylinder having an associ- 
ated fountain, the fountain having a fountain roller ro- 
tating adjacent the form cylinder. Also rotating adja- 
cent the form cylinder is a first form roller which is 
coupled to the fountain roller via a dosing roller. The 
fountain and its associated rollers are mounted upon a 
subframe having provision for (a) shifting the fountain 
roller into liquid transmitting contact with the form 
cylinder and (b) shifting the first form roller into liq- 
uid transmitting contact with the form cylinder 
thereby, selectively, to change the length of the liquid 
transference path from the fountain to a sheet carried 
by the back-up cylinder in accordance with the drying 
speed of the coating material. In a preferred embodi- 
ment the fountain assembly includes a second form 
roller rotating adjacent the back-up cylinder for trans- 
mitting coating material directly from the fountain rol- 
ler to the sheet thereby bypassing the form cylinder, 
extending the capability to use with coating materials 
of a viscous nature. Also in a preferred embodiment 
the fountain roller is driven by means separate from 
the press drive thereby to control the rate of applica- 
tion. 

5 Claims, 4 Drawing Figures 
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MECHANISM FOR APPLYING LACQUERS AND 
THE LIKE ON A PRINTING PRESS 

In a sheet fed printing press, particularly of the litho- 
graphic type, it is frequently desired to coat a sheet 
with a liquid coating material, such as a lacquer, after 
the sheet has been printed and just prior to depositing 
the sheet on a delivery pile, it is, of course, desirable 
that the coating material be evenly distributed and 
applied while it is still in liquid form, before it dries on 
the rolls. Conventional coating assemblies have been 
capable of applying relatively slow drying materials, 
but when employed with fast drying materials the oper- 
ation has not been successful since the material tends 
to dry before reaching the sheet. Nor are conventional 
coaters capable of handling coating materials having a 
wide range of drying time or wide range of viscosity. 

It is, accordingly, an object of the present invention 
to provide a coating arrangement for use in connection 
with a lithograph printing press which overcomes the 
disadvantages of prior coaters and which is highly flexi- 
ble, being capable of coating with a wide variety of 
materials having different drying times and different 
viscosities but which is, nonetheless, simple and eco- 
nomical in construction. 

Other objects and advantages of the invention will 
become apparent upon reading the attached detailed 
description and upon reference to the drawings in 
which: 

FIG. 1 shows the delivery end of a lithographic print- 
ing press including a coating mechanism in accordance 
with the present invention; 

FIG. la is a fragmentary diagram showing the fluid 
path m FIG. 1; 

FIG. 2 is a diagram showing the arrangement of FIG. 
1 in an alternate mode. 

FIG. 3 is a similar diagram showing a still further 
operating mode. 

While the invention has been described in connec- 
tion with a preferred embodiment, it will be understood 
that we do not intend to be limited to the embodiment 
shown but intend, on the contrary, to cover the various 
alternative and equivalent constructions included 
within the spirit and scope of the appended claims. 

Turning now to FIG. I there is shown the delivery 
end of a printing press having a frame 10 and to which 
sheets are individually delivered upon a chain type 
conveyor 1 1 in which the chains are trained about a 
puUey 12. From the conveyor II sheets are individually 
passed to a back-up cylinder 15 and thence to a fmal 
chain type conveyor 16 having pulleys 17, 18. From the 
conveyor 16 sheets arc deposited in a pile 20. The 
conveyor 11, cylinder IS and conveyor 16 have, for 
simplicity, been shown in diagrammatic form. It will be 
understood that each of these includes grippers, gener- 
ally indicated at 21 (FIG. 2) for engaging the leading 
edge of a printed sheet together with means for syn- 
chronously operating the grippers to effect transfer of 
the sheet from conveyor 11 to cylinder 15, and from 
cylinder 15 to conveyor 16, from which the sheet is 
dropped onto the pile. Also for the sake of simplicity 
the press drive 25 and drive train 26 have been shown 
diugrammatically, with the understanding that both 
driving and sheet transfer, from conveyor to cylinder 
and vice versa, are well understood to those skilled in 
the art. cross reference being made to the patent litera- 
ture for the details of construction. 
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For the purpose of coating a sheet (a typical sheet 
being indicated at S in FIG. 2) as it is transported on 
the back-up cylinder 15, a fountain assembly 30 is 
provided including a subframe 31. Mounted on the 

5 subframe is a fountain 32 having a body of liquid coal- 
ing material 33. Journaled in the subframe, for exam- 
ple, in side plates outlined at 31d, and with its lower 
surface projecting into the body of coating material, is 
a fountain roller 34 (see especially FIG. 2). For receiv- 

»0 ing a film of the coating material from the fountain 
roller and for transmitting it to a sheet conveyed by the 
back-up cylinder 15, a form cylinder is provided. Such 
form cylinder, indicated at 35, is journaled in the press 
frame 10 and synchronously driven via the drive train 

15 26. 

In accordance with the present invention the foun- 
tain roller 34 is equipped with a dosing roller and form 
roller which is engageable with the form cylinder to 
provide an alternate and longer path of liquid applica- 

20 tion. Thus we provide, in a position adjacent the form 
cylinder 35, a form roller 40. Interposed between the 
form roller 40 and the fountain roller 34, to provide 
communication between them, is a dosing roller 41. 
The form roller 40 and dosing roller 41 are both jour- 

25 naled for rotation in the subframe 31 and the subframe 
is so mounted and constructed, for shifting movement, 
that the fountain roller 34 and form roller 40 may be 
selectively engaged with the form cylinder 35. To per- 
mit movement of the subframe 31 it is floatingly 

30 mounted with respect to the main frame 10, with its 
position being determined by adjustable shifting means. 
In the illustrated embodiment shifting of the subframe 
31 in the vertical direction is accomplished by an ad- 
justing screw 45 while shifting in the horizontal direc- 

35 tion is brought about by an adjusting screw 46, both 
adjusting screws being threadedly related to the main 
frame 10. It will be apparent that by unscrewing the 
adjusting screw 45 the level of the subframe 31 may be 
dropped to disengage the fountain roller 34 ft-om the 

*0 surface of the form cylinder 35. 

In carrying out the present invention the shifting 
means preferably includes means for shifting the form 
roller 40 toward and away from the surface of the form 
cylinder 35, that b, in the direction of the arrows shown 

45 in FIG. 1. To this end the subframe includes a pair of 
arms 47 (only one of which is shown) which may be 
pivoted about the axis of the dosing roller 41 and with 
suitable means (not shown) for holding the arms in a 
desired operating position. 

50 By manipulation of the shifting means, alternate 
paths arc provided for the costing liquid proportioned 
m accordance with drying time. Thus referring to FIGS. 
1 and la, the form roller 40 is advanced into liquid 
transmitting contact with the surface of the form cylin- 

55 der 35, while the fountain roller 34 is retracted there- 
from, to produce a liquid transference path PI. Such 
path is lengthy and suited to coating liquids having a 
relatively long drying time. Indeed, the path is suffi- 
ciently long so that volatile elements in the coating 

60 material are permitted to escape during the time that 
the coating material is formed into a smooth film by the 
action of the rollers 34, 41, 40 and cylinder 35, against 
one another. Thus when the coating material is trans- 
ferred onto the sheet at the end of the path PI it is still 

65 in liquid form but it is nonetheless preconditioned for 
drying after it is deposited upon the surface of the sheet 
so that the sheets do not stick together upon being 
deposited on the pile 20. 
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Alternatively, the supporting arms 47 (FIG. 2) may 
be swung away from the form cylinder 35 to retract the 
form roller 40 from contact, and the adjusting screw 4S 
may be screwed in to raise the subframe 31 to engage 
the fountain roller 34 with the surface of the form ^ 
cylinder thereby to create a short transference path 
indicated at PI. The path is sufficiently short so that the 
coating liquid from the fountain is almost immediately 
applied to the sheet on the back-up cylinder without 
opportunity for drying to lake place on the form cylin- 
der. The mode illustrated in FIG. 2 is, therefore, ideally 
suited for use with coating liquids having a short drying 
time. 

It will be noted that the rollers, and cylinder 35, are 
compatible in both of the modes of operation. Assum- 
ing that the form cylinder 35 is resiliently surfaced, the 
form roller 34 may be hard surfaced and in slightly 
indenting relation to insure that a smooth film is trans- 
ferred along the path P2. Further, the dosing roller 41 
is resiliently surfaced, and the form roller 40, unlike 
most conventional form rollers, is hard surfaced, in- 
denting both the dosing roller and form cylinder so that 
a similar film, in even thickness, is transferred along the 
path PI. Moreover, it will be noted that the directions ^5 
of the rollers are, m both modes, completely compati- 
ble, with the dosing roller 41 not only preserving the 
*'haid-soft" order of the rollers but causing movement 
of the form roller surfaace 40 to be in the same direc- 
tion as the surface of fountain roller 34 as required for 3Q 
alternate engagement. Thus it is a feature of the inven- 
Xi6n that the direction of the fountain roller is pre- 
served in all operating modes. 

fn accordance with the preferred embodiment of the 
present invention an auxiliary, or second, form roller 35 
iftjis provided mounted on the subframe 31, interposed 
between the fountain roller and the back-up cylinder, 
and Selectively engageable with the surface of the lat- 
tciP, so that the coating material from the fountain may 
b^'applied directly to the sheet on the back-up cyiin- 40 
der, thus bypassing the surface of the form cylinder 35. 
Sigh mode of operation, illustrated in FIG. 3* is espe- 
cially suited for use with coating materials of a viscous 
nature, for example, certain viscous varnishes. To 
acliieve the mode of operation shown in RG. 3 the 45 
adjusting screw 45 and arms 47 are retracted, and ad- 
juring screw 46 is advanced to shift the fountain sub* 
frame 31 horizontally to bring roller 48 against the 
surface of the back-up cylinder 15. This provides a 
transference path P3 which may, depending upon the SO 
diameter of the roller 48, be somewhat shorter than the 
path P2 previously mentioned. 

It may be noted that while the assembly of rollers and 
cylinders discussed above provides three distinct, alter- 
native modes of operation, all of the components in the 55 
system are, nevertheless, at all times active. Thus m the 
mode illustrated in FIG. I, in which transference oc- 
curs via rollers 41, 40, the roller 48, by its continued 
rotation, performs a smoothing function, and this is 
also true of the mode shown in FIG. 2, Similarly, while 60 
rollers 40 and 41 are inactive in the modes of FIGS. 2 
and 3 as far as liquid transference is concerned, such 
rollers, by their continuous rotation, continue to pro- 
vide a smoothing function, insuring that the film which 
is transferred along paths P2, P3 is of an even and 65 
consistent nature Thus the coating means, in addition 
to accommodating different drying times and different 
viscosities, is eminently usable with liquids that are 



difficult to spread, in an even film, in coating devices of 
more conventional design. 

In the above discussion it has been assumed that the 
fountain roller and associated rollers are rotated either 
as the result of surface friction or by providing a suit- 
able and synchronized drive connection with drive 
train 26, However, it is one of the features of the pres- 
ent invention that the fountain roller 34 is provided 
with separate driving means diagrammatically indi- 
cated at 50 in FIG. 1 and which includes a fountain 
drive train 51 with the speed of the drive being capable 
of separate manual adjustment by means of an adjust- 
ing knob 52, reference being made to the art relating to 
controlled speed drives for the details of construction. 
By separate control of the speed of rotation of the 
fountain roller 34, the rate at which the coating liquid 
is drawn from the fountain and hence the thickness of 
application to the sheet is under the precise control of 
the operator, with the difference in surface speed being 
accommodated by slippage, for example, by slippage at 
the surface of the fountain roller. 

In the exemplary embodiment it will be noted that 
two separate means have been discloosed for achieving 
movement of the rollers. Thus the rollers may be 
mounted for bodily shifting movement with a subframe, 
such as subframe 31, as in the case of roller 34, or the 
rollers may be mounted for individual shifting, or 
swinging movement, as in the case of the roll 40 which 
is swingable on arms 47. If desired, the second form 
roller 48 may be swingably mounted in the same way as 
roller 40 for individual movement into and out of en- 
gagement with the back-up cylinder. Also if desired the 
form roller 34 may be individually mounted for move- 
ment vertically from the directly transferring position 
shown in FIG. 2 downwardly, accompanied by deeper 
submergence into the fountain, into the position shown 
in FIG. 3. The term "means for shifting the subframe" 
as used herein therefore includes the relative shifting of 
rollers with respect to the subframe. Selection of length 
of path *'in accordance with drying speed" shall mean 
that a long path corresponds to a relatively slow drying 
speed and vicc-vcrsa. 

While adjusting screws have been shown simply to 
illustrate the principle of operation, one skilled in the 
art will appreciate that in practice throw-over cams or 
eccentrics may be substituted to simplify shifting be- 
tween precise alternate positions. The term fountain 
includes generally means for furnishing liquid to a 
fountain roller. 

What is claimed is: 

1. For use with a sheet-fed printing press, means for 
applying a liquid coating material to a sheet following 
the printing thereof which comprises a main frame, a 
back-up cylinder joumaled in the mam frame, means 
includirtg grippers for transferring a sheet to the back- 
up cylinder for transport thereon and for removing the 
sheet therefrom for delivery, a form cylinder joumaled 
in the main frame in rolling engagement with the back- 
up cylinder, means for driving the cylinders and gripper 
means in unison, a fountain assembly including a foun- 
tain for the coating material, a fountain roller rotating 
therein adjacent the form cylinder, a first form roller 
adjacent the form cylinder, a dosing roller communi- 
catingly interposed between the fountain roller and the 
first form roller, and a second form roller interposed 
between the fountain roller and the back-up cylinder, 
and means for selectively shifting Ihe founUin roller 
and form rollers with respect to the main frame to (a) 
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bring the fountain roller into exclusive liquid transmit- 
ting contact with the form cylinder, to (b) bring the 
first form roller into exclusive liquid transmitting 
contact with the form cylinder and to (c) bring the 
second form roller into exclusive liquid transmitting ^ 
contact with the back-up cylinder thereby to change 
the length of the liquid transference path from the 
fountain to the sheet in accordance with the drying 
speed of the coating material and to insure evenly dis- 
Uibuted liquid application of the coating material to 
the sheet 

2. For use with a sheet-fed printing press, means for 
appl>injE a liquid coating material to a sheet following 
the prmimg thereof which comprises a main frame, a is 
hack -up cylinder joumaled in the main frame, means 
includmg grippers for transferring a sheet to the back- 
up c>hndcr for transport thereon and for removing a 
sheet therefrom for delivery, a form cylinder joumaled 
in the mam frame in rolling engagement with the back- 20 
up c> Under, means for driving the cylinders and gripper 
means tn unison, a fountain assembly having a sub- 
tramc mounted on the main frame and shiftable with 
r«^ct lo 11, the fountain assembly including a fountain 
fcr the coating material, a fountain roller rotating 
therein adjacent the form cylinder, a form roller adja- 
cent the form cylinder, a dosing roller communicat- 
inglv interposed between the fountain roller and the 
term roller, and means for selectively shifting the sub- jq 
frame with respect to the main frame into alternative 
conditions to (a) bring the fountain roller into exclu- 
sive liquid transmitting contact with the form cylinder 
and to (b) bring the form roller into exclusive liquid 
transmitting contact with the form cylinder thereby to 35 
change the length of the liquid transference path from 
the fountain to the sheet in accordance with the drying 
speed of the coating material to insure evenly distrib- 
uted liquid application of the coating material to the 
sheet. 40 
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3. The combination as claimed in claim 2 in which a 
separate drive independent of the press drive is pro- 
vided for the fountain roller. 

4. The combination as claimed in claim 3 in which 
the drive is provided with speed adjusting means per- 
mitting a surface speed lower than press speed for con- 
trolling the rate at which the liquid coating material is 
fed from the fountain. 

5. For use with a sheet-fed printing press, means for 
applying a liquid coating material to a sheet following 
the printing thereof which comprises a main frame, a 
back-up cylinder joumaled in the main frame, means 
including grippers for transferring a sheet to the back- 
up cylinder for transport thereon and for removing the 
sheet therefrom for delivery, a form cylinder journaled 
in the main frame in rolling engagement with the back- 
up cylinder, means for driving the cylinders and gripper 
means in unison, a fountain assembly including a foun- 
tain for the coating material, a fountain roller rotating 
therein adjacent the form cylinder, a first form roller 
adjacent the form cylinder, a dosing roller communi- 
catingly interposed between the fountain roller and the 
first form roller, and a secoond form roller interposed 
between the fountain roller and the back-up cylinder, 
and means for selectively shifting the fountain roller 
and form rollers with respect to the main frame to (a) 
bring the fountain roller into exclusive liquid transmit- 
ting contact with the form cylinder, to (b) bring the 
first form roller into exclusive liquid transmitting 
contact with the form cylinder and to (c) bring the 
second form roller into exclusive liquid transmitting 
contact with the back-up cylinder thereby to change 
the length of the liquid transference path from the 
fountain to the sheet in accordance with the drying 
speed of the coating material and to insure evenly dis- 
tributed liquid application of the coating material to 
the sheet, the rollers being surfaced to produce an 
alternating hard-soft liquid transfer sequence and the 
cylinders being driven without reversal of direction 

during all three exclusive liquid transmitting modes. 
* * * « * 
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1. Hinrichiung zum sUndigen Aufbringen von 
Puder auf einen Teil dcr Mantelfiachc cines 
Gegendruckzylir iers einer Bogendruckmaschine 
und zum Abgeben des Puders an die Ruckseite des 
Druckbogens mil einer an einem auOerhalo der 
Bogenfiihrungsbahn fur den Dnickbogen gelegenen 
Umfangsbereich des Gegendruckzytindcrs angeord- 
neten Puderauftragung, dadurch gckenn* 
zeichnet. daO der Tei) der MantelfUche des 
Gegendruckzylinders (25) zur Aufnahmc einer 
gleichmaDig haften bicibenden Puderschicht a sge- 
bildet ist auf welchen die nichi zu bedruckende 
Ruckseite des Bogens zu liegen kommt. 

2. Einrichtung nach Anspruch K dadurch gekenn- 
zeichnet. daO der Ttil der Mantclflilche des 
Gegendruckzylinders (25) aufgerauKfist. 

3. Einrichtung nach Anspruch t cxler 2. dadurch 
gekennzeichnet, daO zur Auftragung der f\ider- 
schichi eine Duktorwatze (19) sUndig in einen 
Behjiher (18) einiaucht und stAndig an einer 
Atiftragswalze (20) aniiegt und daB eine an der 
Duktorwaize (19) aniiegendc Abstreifwalze (21) 
vorgeschen tst 

4. Einrichtung nach Anspruch \ odcr 2, dadurch 
gekennzeichnei^daO die Puderauftragung durch eine 
Spriihanlage erfolgt 

5. Einrichtung nach einem der Ansphlche I bis 4. 
dadurch gekennzeichnet, daO die Puderauftragung 
taktmlBig schaltbar ist 

6. Einrichtung nach Anspruch 3 oder 5. dadurch 
gekennzeichnet, daD die Auftragswalze (20) durch 
eine Kurvensteuerung (22) taktmflOig von dem 
Gegendruckzylinder (25) abhebbar ist 



Die Erfindung bezieht sich auf eine Einrichtung zum 
stftndigen Aufbringen von Puder auf einen Teil der 
MantelfUche eines Gegendruckzylinders einer Bogen- 
druckmaschine und zum Abgeben des Puders an die 
RQckseite des Druckbogens mit einer an einem 
auSerhalb der BogenfQhrungsbahn fOr den Dnickbogen 
gelegenen Umfangsbereich des Gegendruckzylinders 
angeordneten Puderauftragung. 

Eine derartige Einrichtung ist aus der US- PS 
1 1 60 d92 bekAnnt Sie dient dazu, in einer Druckmaschi- 
ne for Sch6n- und Widerdruck nach dem Aufbringen des 
Widerdruckes auf einen kurz zuvor in einem anderen 
Dnickwerk mit dem Schdndruck verschenen Druckbo- 
gen die von dem noch frischcn Sch6ndruck auf die 
Mantelfliche des Gegendruckzylinders unvermeidlich 
abgegebene Farbe wicder zu entfemen, bevor der 
nichste Dnickbogen zugefOhrt wird. Hierzu ist unmit- 
telbar hinter der Auftragsvorrichtung fOr den Puder 
eine BQrst* und Absaugvorrichtung angeordnet, mit 
deren Hilfe die am Gegendruckzylinder anhaftende 
Farbe abgebOrstet, mtt dem aufgetragenen Puder 
vermengt und abgesaugt wird, urn stchcrzustellcn. daO 
weder Farbe» noch Puder an dem Gegendruckzylinder 
hafien Uetbt 

Mit dieser bekannten Einrichtung kann somit nur ein 
sogenanntes Abschmieren. d h. Abfirben des fnschen 
Dnickes auf den folgenden Druckbogen, innerhaJb des 
Druckwerkes selbst verhindert werden. Es tritt aber 
sehr hiuTig auch der Fall auf, daB der Druck noch im 



Auslcgcstapel abschmiert. was durch die bekannte 
Einrichtung nicht vermicden werdcn kann. 

Um das Abschmieren im Ausiegestapel zu vcrhin- 
dern, hi cs ablicK Qber dem Ausiegestapel eine 
gesteuerte Sprilheinrichtung anzuordnen, die Puder mit 
Hilfe von Druckluft auf die frisch bedruckte Seite des 
jeweils obersten Druckbogens steuert Aus der US-PS 
26 40 458 ist es auch bekannt, auf einem gcsonderten 
Druckmaschinenzylinder Puder auf den frischen Druck 
)M aufzutragen. Beides hat jedoch den Nachteii. daO durch 
das unmittelbare Auftragen des mehligen Puders auf 
den fnschen Driick dem Druckbild der Glanz der 
frischen Farbe genommen wird 
Der Erfindung Itegt nun demgegenOber die Aufgabe 
* zugrunde, eine Einrichtung zum Aufbringen von Puder 
auf einen Gegendruckzylinder der eingangs genannten 
Art zu schaffen, mit welcher ein Abschmieren im 
Ausiegestapel vermieden wcrden kana ohne daB das 
Aussehen des Druckbikles darunter leidet 

Diese Aufgabe wird erfindungsgemlB dadurch gel6st, 
daO der Teil der Mantelflftche des Gegendruckzylinders 
zur Aufnahme einer gleichmlBig haften bleibenden 
Puderschicht ausgebiklet ist, auf wekrhcn die nk:ht zu 
bedruckende RQckseite des Bogens zu liegen kommt 

Diese Einrichtung hat den Vorteil, daB der Puder 
nicht auf die frisch bedruckte Vorderseiie des 
Druckbogens, sondem auf die unbedruckte oder ggf. in 
einem frUheren Arbeitsgang bedruckte Rik±seite des 
Druckbogens aufgebracht wird Sie ermOglicht das 
Aufbringen einer fetn dosierten Puderschicht, so daB in 
dem Auslegesupel weit weniger Puder auf den frisch 
bedruckttn Bogenoberseiten abgesetzt wird Diese 
Einrichtung hat den weiteren Vorteil, daB der Puder 
beim eigentJkrhen Druckvor]gang glekrhsam in die 
y » ROcksette der Druckbogen eingewalzt wird, so dafi er 
dort auch wahrend des Transpoites der Druckbogen 
zum Auslegesupel sk:her haften bleibL 

Wettere Aitsgcstaltungen der Erfindung ergeben swh 
aus den UnteransprOchen. Im folgenden wird die 
to Erfindung anhand eines in der Zeichnung dargcstellten 
AusfOhrungsbeispieles nflher ertlutert Ei zeigt 

Fig. 1 eine Offset-Bogendruckmasdiine in Reihen* 
bauart mit drei Druckwerken idiematisdi. 
Fig. 2 das letzte Druckwerk acbematisch in grOBe- 
4 > remMaBstab. 

Die zu bedruckenden Bogen werden in bekamiter 
Weise vom Supel t Qber den Anlegetisch 2 mittels eines 
sogenannten Sch wtnggretfers 1 an die Aniegetrommel 4 
Obergeben, von wekrher sie von den Greifem des 
V) Gegen-Dmckzylinders S des Druckwerks I Obemom- 
men werdea Jedes Druckwerk webt in Obticher Wetse 
auBer dem Gegen-Druckzylinder 5 bzw. 25 einen 
Gummizylinder 6 bzw. 26 und einen Plattenzylinder 7 
bzw. 27 auf. dem ein Farbwerk 8 bzw. 28 und ein 
> > Feuchtwerk9bzw.29zugeordDelsindDieDruckwerke 
II und III sind unteretnander durdi eine 10 oder mehrere 
OberfOhrtrommeln iU tX 13 miteinander verbundea 
Nach dem letzlen Druckwerk III Bbemimmt eine mit 
der Auslegetrommel 14 zusammcnwirkende Greiferein- 
t)*) richtung an endk»en Auslegeketten 15 die Bogen zur 
Ablage auf den Supel t& 

Um das direktc Einwirken des pu)verf6rnugen Puders 
auf die frische Farbe am Ausiegestapel zu verbindenutst 
am letzten Druckwerk eine Auhr^gvorrichtung 17 fOr 
' die Aufbringung des Mitteb auf die BogeitrQcksette 
vorgesehea Diese. VorrkhtuQg 17 besteht aus ctnetn 
den Puder enthaJtenden Behiher it, in wefchem etne 
Duktorwaize 19 umlluft, gegen die etne Auftragwalze 
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20 aniiegt, die ihrerscits taktm^Big an die Mantclflache 
es Gcgen-Druckzylindcrs 2S anstellbar ist. Eine eine 
.auhe Oberflache aufwcisende Abstreifwaize 21 crmdg- 
lichi die Regulierung dcr von der Dukiorwalze J9 zur 
Aufiragwalze 20 gefdrdcrten Menge des Piiders. Die 
Vorrichtung 17 ist als lekht in die Maschine im 
Dcdarfsfall einscub'»re Baueinheit ausgebildet Die 
Lagerung der Auftragwaize 20 crfolgt dabci so. daO 
bcispiclswcise durch ci^.c Kurvensteuerung 22 an 
beiden Enden, die Auftragwaize 20 nur Uber die Linge 
des Dnicktrdgers am Gegen-Druckzylinder 5 aniiegt 
und uber den restlichcn Umfang desselben abgestellt ist. 
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Ge^ebenenfalls kann auch die Utnge der Auftragwaize 
auf die Breitedes DrucktrAgers abgestimmt sein. 

AnsteDe der beschriebcnen Auftragung durch ein 
Walzenwerk kann die Behandlung der Druckzylinder- 
mantetflilche auch durch eine SprUhanlage mit taktm^* 
Qiger Steuerung eines Ventils in der Druckleitung des 
Behandlungsmittels erfolgen. 

Es ist durchaus denkbar, daO auch an den Druckzylin- 
dern der dazwtschenliegenden Druckwerke. wie bei 17' 
angedeutet \su Vorrichtungen der beschriebenen Art 
zur Behandlung der Bogen vorgesehen sein k6nnen. 
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[57] ABSTRACT 

A printing press ink fountain has means for applying 
different colored inks to different sections of a circum- 
ferentially grooved fountain roll for subsequent transfer 
to an anilox roll, printing cylinder, and moving web. Ink 
dams or dividers, each having a hole through which the 
fountain roll extends, divide the ink fountain into sepa- 
rate ink compartments and cooperate with the fountain 
and anilox rolls to prevent ink transfer between adja- 
cent sections on each roll. Each divider has a circumfer- 
ential edge around its hole which extends into a fountain 
roll groove. Each divider also has a grooved edge 
which rides against the anilox roll. Air ports are pro- 
vided along these edges and compressed air is expelled 
therethrough to provide air seals to prevent ink transfer 
along the rolls. A resilient hollow pneumatically oper- 
ated tube between the bottom of each divider and the 
ink fountain provides a mechanical seal between adja- 
cent ink fountain compartments and also biases the 
grooved edge of the divider against the anilox roll in a 
tight mechanical seal. 

7 Oaims, 9 Drawing Figures 



U.S. Patent Aug. 28, 1979 



Sheet 1 of 5 4,165,688 




U.S. Patent Aug. 28. 1979 sheet 2 of 5 4,165,688 





^019147 




FIG. 9 



4,165,688 

1 2 

produce rolls of paper toweling of other colors. Manual 

INK D^M FOR PRDOTNG PRESS labor is then employed to select roUs of different colors 

and pack them in a shipping container whereby the 

REFERENCE TO RELATED CO-PENDING purchaser has a selection of different colored rolls avail- 

APPLICATION 5 able. This procedure is time-consuming and costly. 

This application is a continuation of patent applica- citmuaqv xun rxn/cxiTrnvT 

tion Ser. No. 787,434. filed Apr. 14. 1977 and now aban- SUMMARY OF THE INVENTION 

doned. In accordance with the present invention, there is 

T^Arjf nnnTrhm hp ruv TwvPVTTnM ,a ^^^"^'^^^^ * flexographic muhicolor printing press for 

BACKGROUND OF THE INVENTION lO applying patterns or images of different colored inks to 

1. Field of Use a continuously moving web. The printing press ink 
This invention relates generally to ink dams for print- fountain has means for applying different colored inks 

ing presses. In particular, it relates to a flexographic to different sections of a circumferentially grooved 

multicolor printing press wherein the ink fountain has fountain roll for subsequent transfer to an anilox roll, 

means for applying different colored inks to different printing cylinder, and moving web. Ink dams or divid- 

sections of a circumferentially grooved fountain roll for ers, each having a hole through which the fountain roll 

subsequent transfer to an anilox roll, printing cylinder. extends, divide the ink. fountain into separate ink com- 

and moving web and wherein ink dams or dividers, partments and cooperate with the fountain and anilox 

each having a hole through which the fountain roll rolls to prevent ink transfer between adjacent sections 

extends, divide the ink fountain into separate ink com- 20 ^^^^ ^^jj ^^^^ divider has a circumferential edge 

panments and cooperate with the fountain and anilox around its hole which extends into a fountain roll 

rolls to prevent ink transfer between adjacent sections groove. Each divider also has a grooved edge which 

on each roll. . ^ „ . ^ rides against the anilox roll. Air ports are provided 

2. Description of the Pnor Art ^ ^^^^ compressed air is expelled there- 
Some nexographic pnntmg presses mclude an mk 25 ^^^^^ ^ prevent ink transfer 

fountam having means to apply mk to a fountam roll for ^^ng the rolls. A resUieni hollow pneumatically oper- 

subsequent transfer to an amlox roU pnntmg cylinder, ^^^e between the bottom of ekch divider and the 

and moving web. Typically, the mk fountam extends • i r . • . . , , . : 

substantiaU? the entir^length of the rolls in the press. If 'f^L '^TT ^ mechamcal seal between adja- 

it is desired to print using kiksofdiiferentcolors across 30 a T.J'T^-T'^''''' ""u 

the web, or to print on a web which is narrower than edge of the divider agamst the anilox roll m a 

the length of the ink fountain, it is the practice to divide mechanical seal. Means are provided to effect 

the fountain into separate compartments by means of fl»8l>t separation between the fountam roU and the ani- 

ink dams or dividers which are constructed so as to ^^^^ P^®" ^ ^ non-printing condition and 

divide the fountain into separate compartments, to 35 pneumatically operated tube operates to maintain 

maintain a fluid-tight seal between compartments in the ^^f between the divider and the anilox roll during 

fountain, and to maintain a seal against the fountain roll condition. Means are also provided to enable the 

The prior art contains numerous examples of such di- ^ox roll, the fountain roll, the ink fountain, and the 

viders and the following U.S. Pat. Nos. illustrate the assembly to be moved together as a unit toward 

state of the art: 3,831,517; 3,635,161; 2,887,050; 40 away from the plate cylinder, 

2,525,363; and 2,442,700. A flexographic multicolor printing press having ink 

In some prior art arrangements, the ink dam or di- ^ accordance with the invention offers several 

vider has edges confronting the fountain roll and the advantages over prior art arrangements. For example, 

floor of the ink fountain pan and resilient sealing means P^^^s may be employed to simultaneously apply 

are disposed along the edge confronting the fountain 45 several different colors at the same time without danger 

roll to form a seal. One of the difficulties with such prior one color of ink from flowing from one compartment 

art arrangements is that the friction between the foun- of the ink fountain to another, or from travelling be- 

tain roll and the scaling means eventually results in tween one section of the fountain roll to another, or 

wearing down of the sealing means thereby allowing ^roni travelling between one section of the anilox roll to 

uik to leak past the sealing means thereby contaminating 50 another. Furthermore, each divider has a circumferen- 

mk in an adjacent compartment or allowing ink to be tial edge which extends into a groove in the fountain 

applied to a section of the roll whereat it is not desired. roll and compressed air admitted into the groove 

This problem is aggravated in certain industries where through holes along the circumferential edge effec- 

rnks of very low viscosity, almost as thin as water, are tiveiy isolates one section of the fountain roll from an 

employed. Prior an attempts to overcome this problem 55 adjacent section even though there is no mechanical 

have not always been successful, and consequently, it is contact or friclional engagement between the divider 

necessary in some industries to avoid 'the problem en- and fountain roll, as is the case in many prior art ar- 

tirely by turning to different methods of producing rangements. Similarly, each divider cooperates with the 

printed material. anilox roll in such a manner that there is both a mechan- 

For example, in the manufacture of paper toweling, it 60 ical seal and a compressed air seal between the grooved 

has heretofore been the practice to imprint a relatively edge of the divider and the surface of the anilox roll, 

wide web of material (on the order of eight to ten feet instead of merely a mechanical seal as in prior art ar- 

wide) in a flexographic printing press which applies rangements. The holes in the divider which direct air 

spaced apart bands or designs of the same color on the into the groove in the fountain roll and against the ani- 

web and then to subsequently split the web and form 65 lox roll are so proportioned sizewise with respect to 

separate rolls of paper toweling each having the same each other that a uniform air pressure is maintained in 

color imprinted thereon. A separate press (or the same the groove around the fountain roll and along a portion 

press set up for a diiTerent colored ink) is then used to of the anilox roll. Funhermore, the arrangement is such 
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as to enable air pressure in the groove to be relatively 
low thereby reducing overall power requirements in the 
operation of the press. In addition, each divider is pro- 
vided with a compressed air-operated sealing means in 
the form of a pneumatic tube which not only effectively 
seals one compartment of the ink fountain from another, 
but enables the divider to self-adjust in its engagement 
with the anilox roll when the fountain roll and anilox 
roll are separated or as wear occurs along the grooved 
edge where the divider meets the surface of the anilox 
roll. The ink fountain and ink nozzles employed in the 
present invention apply ink to the fountain roll so that 
the fountain roil is effectively coated with ink and yet 
there is no surplus amount of ink in the fountain itself. 

The dividers in accordance with the invention, in 
addition to effectively maintaining a division between 
inks of different colors, can be used as end dams either 
in single or multicolor printing operations. Apparatus in 
accordance with the invention is especially useful in 
presses which use ink of very low viscosity and can 
maintain an effective seal under such conditions. Also, 
because compressed air is used as the seal for the rubber 
covered fountain roll, instead of mechanical sealing 
means which rely principally on frictional engagement 
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ink-carrying pockets 9 of different sizes and shapes on 
the surface thereof for carrying inks of different viscosi- 
ties. Anilox roll 8 is inked by means of a rubber covered 
fountain roll 15 which is provided with a pair of spaced 
apart grooves 28 which divide the roll into three sec- 
tions ISA, 15B, and 15C. During printing operation, the 
roils 2, 3, 8, and 15 are in contact and are driven by 
means of a suitable conventional drive mechanism (not 
shown). During a non-printing operation, the plate roll 
3 and anilox roll 8 are separated and fountain roll 15 is 
driven by means of a Sunday drive mechanism 17, in- 
cluding a drive belt 17A and a pulley 17B attached to 
one end thereof, which automatically comes into play 
to keep the fountain roll 15 and anilox roll 8 rotating to 
prevent ink drying. Furthermore, the anilox roll 8 and 
the fountain roll 15 can be separated during a non-print- 
ing operation. 

Means are provided, as hereinafter described, for 
rotatably mounting and for adjusting the positions of 
rolls 3, 8, and 15. 

The press comprises an ink fountain 18 above which 
the fountain roll 15 and the anilox roll 8 are located. 
Means are provided to divide the ink fountam 18 into 
three separate sealed compartments 18A, 18B, and 18C, 



between components, wear on components and possible 25 each for a different colored ink, and for keeping sepa- 



damage to the fountain roU is reduced to a minimtini 
and, therefore, replacement of parts and downtime is 
substantially reduced. The apparatus in accordance 
with the invention is so constructed that it can be eco- 
nomically manufactured and installed and quickly and 30 
easily assembled and disassembled, as required. Other 
objects and advantages of the invention will hereinafter 
appear. 

BRIEF DESCRIPTION OF THE DRAWINGS 35 

FIG. 1 is a perspective view of a fle.xographic multi- 
color printing press having ink dams or di\'iders in ac- 
cordance with the present invention; 

FIG. 2 is an enlarged cross-sectional view taken on 
line 2—2 of FIG. 1; 40 

FIG. 3 IS an enlarged view, partly in cross section, 
taken on line 3—3 of FIG. 2; 

FIG. 4 is an enlarged perspective view of a portion of 
the ink fountain showing the self-adjusting pneumatic 
sealing means for the divider; 45 

FIG. 5 is an enlarged cross-section view taken on line 
5-5 of FIG. 4; 

FIG. 6 is an enlarged view, partly in cross section, 
generally along line 6—6 of FIG. 1; 

FIG. 7 is an enlarged cross-sectional view of the ink 50 
nozzle assembly shown in FIG. 6; 

FIG. 8 is an elevational view taken on line 8 — 8 of 
FIG- 7; and 

FIG. 9 is an exploded view of the fountain roll, anilox 
roll, dividers, pneumatic sealing means, and ink nozzle 55 
shown in FIGS. 1, 2, 3. and 4. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT GENERAL ARRANGEMENT 

FIG, 1 shows a portion of a flexographic multicolor 60 
printing press in accordance with the invention for 
imprinting a web 1 with a plurality of bands or patterns 
of different colored inks, the bands being designated 
lA, IB, and IC. Web 1 passes between a stationarily 
mounted rotauble impression cylinder or roll 2 and a 65 
printing cylinder or plate roll 3 which has a plurality of 
printing plates 4 mounted on its periphery. The plates 4 
receive ink from an anilox roll 8 which has many minule 



rate the inks which are applied to fountain roll 15 and 
anilox roll 8. Such means include a pair of spaced apart 
ink dams or dividers 20 which are mounted on ink foun- 
tain 18 and cooperate with the grooves 28 in founUin 
roll 15 and with the anilox roll 8 as hereinafter ex- 
plained. 

Means are provided to supply a different colored ink 
to each of the three sections 15A, 15B. and 15C of the 
fountain roll 15 and comprise ink nozzles 35A, 35B, and 
35C, respectively, which are supplied with ink through 
shut-off valves 34A, 34B, and 34C by means of ink 
pumps 50A, 50B, and 50C, respectively. The compart- 
ments 18A, 18B, and 18C of the ink fountain 18 are 
connected by drains 40A, 40B, and 40C, respectively, to 
separate ink reservoirs 41A, 41B, and 41C, respectively, 
and the latter are connected to the ink pumps 50A, 50B, 
and 50C, respectively, which return the inks through 
the ink nozzles 35A, 35B, and 35C, respectively. 

As FIG. 9 shows, each groove 28 on the fountain roll 
15 is associated witli and accommodates a divider 20. 
Each divider 20 comprises a lower section 20A and an 
upper section 20B and each is provided with internal air 
passages, hereinafter described, to which air is supplied 
by means of an air pump 52 and an air manifold 29. 
Some air passages in divider 20 discharge compressed 
air into groove 28 in fountain roll 15 to prevent ink 
transfer between adjacent sections 15A, 15B, 15C of the 
roll as hereinafter explained. Other air pasages in di- 
vider 20 discharge air against a portion of the anilox roll 
8 to prevent ink transfer from one section to another 
therealong, as hereinafter explained. 

Each divider 20 is provided along its bottom edge 
with a compressed air actuated self-adjusting sealing 
means 25 which is supplied with compressed air from an 
air manifold 26. shown in FIG. 2, which is supplied 
from an air pump 54. 

PRESS ROLL SUPPORTS, ADJUSTMENT 
MEANS AND DRIVE MEANS 

As FIG. 1 shows, printing cylinder 3 has alignment 
means 5 on one end thereof and is mounted for rotation 
on a pair of sliding bearing mounting rails 6, which are 
air operated and which are provided with manually 
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adjustable stops 7 for making minute settings or adjust- more than about one-haJf inch of ink can coUect in a 

meats between the impression roll 2 and the printing section of the pan, 

cylinder 3, The anilox roll 8 is rotatably mounted on The ink fountain 18 is so designed and constructed as 
sliding bearing mounting rails 10 which are air operated to be easily removable from the press. For example, the 
and which have manual adjustment stops 11 for making 5 top section 20B of the dividers 20 is first removed, as 
minute settmgs or adjustments between the anilox roll 8 hereinafter explained, and then the fountain roll 15 can 
and the printing cylinder 3. The sliding bearing mount- be removed. When the drains 40A, 40B, 40C arc discon- 
ing raJs 10 are associated with a pair of air-operated necled, the ink fountain 18 can then be slid outward on 
pivotally movable fountain roll brackets 13 which sup- the rails 47 and 48 without removing the lower portions 
port fountain roll 15. The brackets 13 arc movable by 10 fOA of the dividers 20 and with the rubber air seals 25 
means of air-operated bellows 12. Manual adjustment intact and without removing the anilox roll 8. Once ink 
stops 14 are provided to adjust the bellows 12 and fountain 18 is withdrawn, easy replacement of the seals 
thereby effect minute settings or adjustments between the bottom sections 20A of the dividers 20 and other 
the fountain roll 15 and the anilox roll 8. components is possible. The ink fountain 18, including 
It is to be understood that the rolls 2, 3, 8, and IS are l^ 54, the dividers 20, and the seals 25 are then 
driven by a suitable conventional press drive mecha- slid back into the predetermined position determined by 
nism (not shown). When the press is ready for a printing setting of the adjusting screws 21, 22, and 23 and 
operation, all rolls 2, 3, 8, and 15 are in contact and the reclamped into place by means of clamps 24. The foun- 
printing plates 4 on roll 3 receive and transfer ink from ^ ^^^^ ^^p sections 20B of the dividers 20 
the anilox roll 8 to web 1. When the press is in the 5® ^^^^ ^} pr^ss is ready for a print- 
non-printing condition, the anilox roll 8 is moved by operation. The dividers 20 are so designed and con- 
means of the raDs 10 out of engagement with the plates siructed that the fountain roll 15 can be disengaged 
4 on roll 3, but the anilox roll 8 still maintains contact ^^^^ ^^^^ ^ settings of the dividers 
with fountain roll 15 so that any ink in the pockets 9 on settings of the anilox roll 8 are still main- 
anilox roU 8 wiU not dry and harden. The drive mecha- hereinafter explained, the edge 27 of each 
nism (not shown) nonnaUy drives the press at web ^i^^ider 20 contacts the anUox roU 8 and this edge is also 
speeds of above 75 feet per minute. However, when Provided with an air flow groove 27 A. Futhennore, 
web speed drops to approximately 75 feet per minute f .^^^ ^ ®" ^ su-ound a drcu- 
Sunday drive mechanism 17 automatically comes into ^^opeomg 61 which accommodates the fountain roU 15 
play and keeps fountain roll 15 and anilox roll 8 rotating ?2 . ^^f ^j^^ ^. "^^^^^J^^o a circumferential groove 
even though the printing press comes to a stop. Such ^^■J:^^!'''^^ ^o^*^^"' ?^ "^"^ 
rotation prevents the ink at pockets 9 on anilox roll 8 ""^f ^'^"^"^ 8^*^*^^^ 
from hardening since fresh ink is being applied thereto. ^ j^^^^'V' * ^^^^^ ^ hereinaf- 
As this occurs (i.e., as the press stops), the printing 35 ^ 

cylinder 3 makes four to five fmal revolutions in order THE INK SUPPLY 

to dry offthe printing plates 4 on the web 1. After these p,.fprrina ««^« cii-c t >i r ^ ^ o i. • , 

fmal revolutions are completed, the plate roU 3 is aoLiesTs^r «B ^? «r t ' ' 

moved automatically by movement ofits mounting rails r ' f!h ^fJ^^.^t.^^^' ^^"^^ 

6 away from web 1 and impression cylinderT ^ J^^^ "^„*° S respecitvely. of 

^ ™iwu vyuuuw A. fountam roll 15. Nozzle 35B, for example, includes a 

THE INK FOUNTAIN member 63 having a trough 64 therein. An adjustable 

As FIGS, 1, 2, 4, and 6 show, ink fountain 18 includes jl^h^'trnL? ^ TTf '"7' '^VT'^' 

an ink pan 54 above which the fountain roU 15 and the ^ ^2 ^^""'i^- ^ 

Pq/.>» -in j • u 1 Z VJ ^ ' wtucn is secured to the underside of member 63 

S.>rh«il«« I P«f 5* «t « desired Jocatioa 50 tally adjustable with respect to fountain roU 15 by 

Each bracket 31 also serves to support a pneumatic seal means of adiiutinff «criu« « -..--j • . 

25 as hereinafter explained. TT,e ink fountain 18 is Sed' hoSTiS a? Stbg H^fit^^LZ 

mounted on the andox bearing shde nuls 10 by bolts 46 ,he underside of plate 44. The block 4 pla^e H aJd 

which also secure U to the fountain roll mounting rails deflector 37 are ^1 movable together^ a uT vSh 

47 and 4«. TTus arrangement enabte the dividers 20 and 55 respect to member fi3 and rofl 5*DeLtor 37is made 

the amlox roll 8 to remain m a predetermined relation- of ™bber so as not to damage the nibbercoveri^g of 

h^^„,Z.^f^°*f «l«»?f*»"P ^ adjusted fountain roll 15 when the latter is in the non pSng 

by means of adjustmg screws 21. which control the position, i.e.. when it is moved rightward wUh ™pj^1 

vemcal setting by means of adjustment screws 22. to FIG. 7. Member 63 of nozzle 35B rmounted on I 

which control the honzontal settmg. and by means of 60 door plate 39 which is secured to the sUi^Sd of SaS 5^ 

adjustment screws 23. which control the lateral or axial by means of screws 70. A !L gSe « is disp«3 

se tmg. After the components are properly adjusted or between the door 39 and the pan S4. Nozzle 35B caS^S 

set. the fountam roU mountmg rails 47 and 48 are se- independently adjusted in a vertical direction^ if 

cured or clamped togeUier by means of clamps 24. necessary, entirely removed from the ink fo^ub 18 bv 

Each compartment 18A. 18B, 18C of ink fountain 18 65 loosening or removing screws 70. As hereSfore «- 

IS provided^with a. drain pipe 40A. 40B 40C. respec plained, ink is pumped by pump SOBfomr^eTv^^^^^^^ 

S'il^ «A "SrriflT , ' T'T '""^ 56B. through manual shut Jff 

The drams 40A. 40B. 40C are of such a size that never control valve 34B. and into trough 64 in ink nozzle 35B. 
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Ink is supplied to the fountain roll 13 in such quantities 
and at such a rate that the fountain roll 15 does not run 
in a flooded condition. More specifically, drain 40B in 
compartment 18B is of such a size as to maintain rapid 
drainage from the ink pan 54. The return reservoir 41B 
:o which the drain 40B is connected has its own ink 
overflow drain 42B ao as to prevent overflow and inter- 
mixing of the different colored inks in the reservoirs 
41A. 41B, and 41C. 

THE DIVIDERS 

Referring to FIGS. 1, 2, 3, 4, and 9, each divider 20 is 
fabncaied of high molecular plastic which is mechani- 
cally strong, ink and chemical resistant, and lias a low 
coefficient of friction. Each divider 20 comprises a 
lower section 20 A and upper section 203 which are 
ngidly secured together by means of two bohs 33A and 
33B The lower section 20A and the upper section 20B 
cooperate to defme the circular opening 61 having an 
edge 60 which accommodates fountain roll 15. Lower 
sf;;non 20A is also provided with a generally semi-cir- 
wL:ir r-cess defined by the edge 27 for accommodating 
iUiiox roller 8. Lower section 20 A is provided with a 
f::it air passage 72 formed by dnlling and with a plural- 
II > of smaller air passages 73, 74, 75 which connect to 
p&ssage 72 and communicate to atmosphere along the 
ecige 60. Passage 72 also supplies a passage 76 which 
communicates to atmosphere in air flow groove 27A at 
(he anilox roll 8. Upper section 20 B is provided with a 
second air passage 78 which connects to smaller air 
passages 79 and 80 along the edges 60 and 27A, respec- 
tively. Air is supplied to the passages 72 and 78 through 
a pair of air supply lines 81 and 82 from air manifold 29 
\fc hich is rigidly mounted on the outside of ink fountain 
pan 54. Manifold 29, in turn, is supplied from air pump 
52. Lower section 20A of a divider 20 is positioned in 
ink fountain 18 between the sides 84 of bracket member 
31 on top of a sealing member 25 and is secured in place 
by means of an air connection fitting 86 which is ^ 
screwed down against a shoulder 87 on lower section 
20 A by means of a screw 32 which extends through a 
block 89 rigidly secured as by welding at the upper end 
of bracket member 31. As FIG. 5 shows, drainage 
spaces exist between the sides of the divider 20 and the 
sides 82 of the bracket member 31 and the sides 82 are 
provided with ink drain holes 90. The upper portion 
20B of di\'ider 20 is secured to the lower portion 20A by 
means of the bolts 33A and 33B which extend through 
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a mechanical seal between the divider 20 and the anilox 
roll 8.^ 

During operation, air is supplied to a divider 20 from 
air supply pump 52, through air manifold 29, through 
air passages 72 and 78, and through the smaller passages 
73, 74, 75, 76, 79, and 80. Air discharging from the 
passages 73, 74, 75 is discharged into groove 28 in foun- 
tain roll IS and as FIG. 3 shows, is eventually expelled 
from the groove. Air discharged from the passage 79 
and 80 into groove 27A along edge 27 eventually 
reaches atmosphere after leaking out from between the 
edge 27 and the anilox roll 8. Air pressure at these five 
openings is on the order of approximately 7 psi. 

THE PNEUMATIC SEAL 

As FIGS. 1. 2, 3, 4, 5, 6, and 9 show, each pneumatic 
seal 25 takes the form of an elongated hollow flexible 
rubber member which has an internal air passage 98 
which is closed at one end by means of a plug 99 and 
which is connected at its other end by means of a hose 
100 to air manifold 26. Air for operating each seal 25 is 
supplied by air pump 101 to air manifold 26 and is deliv- 
ered at a pressure of about 20 psi. A regulator 102 is 
provided to enable settings up to 30 psi maximum pres- 
sure. Each sealing member 25 air loads its associated 
divider 20 thereby serving to maintain the desired set- 
tings made by the adjustement screws, regardless of 
wear on the divider 20 along edge 27 caused by fric- 
tional engagement of the divider with the periphery of 
the anilox roll 8. 

OPERATION 

As explained hereinbefore, each divider 20 cooper- 
ates with an associated pneumatic sealing member 25 to 
provide a fluid-tight seal between two adjacent com- 
partments in the ink pan. Furthermore, each divider 20 
cooperates with a groove 28 in fountain roll 15 to pro- 
vide an air seal between two adjacent sections on the 
fountain roll 15. As FIG. 3 makes clear, air entering the 
groove 18 through a passage along the edge 60 forces its 
way out through the air spaces located between the 
sides of the groove 28 in the fountain roll 15 and the 
sides of the divider 20, as mdicated by the arrows A in 
FIG. 3. Also, as FIGS. 2 and 3 make clear, the edge 27 
rides against the surface of anilox roll 8 and the space or 
groove 27A in edge 27 directly confronts a portion of 
the surface of roll 8. Air from the passages 30 and 76 
entering the groove 27A provides an air seal and the 
edge 27 bearing against roll 8 provides a mechanical 



holes 91 and 92, respectively, in upper section 20B and 50 seal thereby preventing ink flow past divider 20 along 



screw into Uireaded inserts 93 and 94, respectively, 
force- fitted in holes 93 and 96, respectively, in the lower 
section 20A. As hereinafter explained, the pneumatic 
sealing means or member 23 is disposed between the 
lower edge of divider 20 and ink pan 54. The adjusting 
screw 32 serves not only to effect a connection between 
air supply line 81 and air passage 72, but also serves to 
force air connection fitting 86 against shoulder 37 and 
thereby maintain the di\"ider 20 pressed agamst sealing 
member 25. 

The edge 60 around the opening 61 in divider 20 
extends into ihe groove 28 in fountain roll 15 and af- 
fords such clearance as to enable the fountain roll 15 to 
rotate freely. Furthermore, the spacing is such as to 
permit the fountain roll 15 to be moved slightly (about 
one-sixteenth inch) to engage and disengage the anilox 
roll 8, while stil maintaining a positive air seal between 
ihe divider 20 and the groove 2S in fountain roil 15 and 
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65 



the surface of the anilox roll 8. Air flowing through the 
passage 75 and indicated by the arrows B in FIG. 3 
eventually exits from groove 28 in fountain roll 15. It is 
most important to maintain air seals in the nip area of 
the rollers 8 and 15 to prevent lateral displacement of 
ink along either roll. However, as regards fountain roll 
15, an air seal is maintained around the entire circumfer- 
ence thereof between adajcent roll sections. As FIGS. 2 
and 6 make clear, each divider extends above the hori- 
zontal center line of the anilox roll 8 so as to accommo- 
date or account for the upward carryover of ink due to 
the rotation of roll 8. As bereinoefore noted, the level of 
ink in ink pan 54 is below the periphery of the fountain 
roll 15 so as to reduce the burden on the seal between 
fountain roll 35 and divider 20. Thus, as hereinbefore 
explained, ink is applied to fountain roll 15, not by being 
picked up directly from a supply of ink in the pan 54. 
but by the ink nozzles 35A, 35B, 35C. Each ink nozzle 
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meters the amount of ink supplied to its associated por- 
tion of the fountain roil 15 and the flexible edge plate 
ensures even distribution along the fountain roll. If 
preferred, some other manner of applying ink to the 
fountain roll 15 could be employed such as spraying or 5 
the like. 

As hereinbefore mentioned, the ink fountain anilox 
roll 8 and fountain roil 15, as well as the dividers 20, can 
be moved as a unit to and away from the printing roll 3. 
Furthermore, since it is sometimes necessary to effect a 10 
slight separation between the fountain roll 15 and the 
anilox roll 8 (on the order of one-sixteenth inch), it is 
desirable to be able to do so without interrupting the 
seal between a divider 20 and the ink fountain pan 54, or 
between the divider 20 and the fountain roll 15, or be- 15 
twecn the anilox roll 8 and the divider 20. As the two 
rolls 8 and 15 separate slightly, air pressure in the pneu- 
matic sealing member 25 causes upward movement of 
divider 20 thereby ensuring that its edge 27 mairfain^ 
contact with the periphery of anilox roll 8. Such move- 20 
ment is possible because, as FIGS. 2 and 3 make clear, 
there is radial clearance between the bottom of groove 
28 in roll 15 and the circumferential edge 60 in divider 
20. Even as divider 20 moves slightly with respect to 
roll 15, the air seal in groove 28 is maintained but physi- 25 
cal contact between the divider 20 and the fountain roll 
15 never occurs. In addition, as sealing member 25 ex- 
pands, it moves the divider 20 upward but still maintains 
the sealed relationship with the bottom edge thereof. 

Dividers such as 20 could be located at the ends of the 30 
fountain roU 15 and the anilox roil 8 to serve as end 
dams and to eliminate ink bead build up at the ends of 
the rolls which would otherwise be slung off the rolls 
onto the printing equipment. 

We claim: 35 

1. In a printing press: 

a roll having two adjacent sections to which ink is 
applied; 

an ink fountain including means for applying ink to 
said adjacent sections; 40 

and means for preventing ink travel between said 
adjacent sections of said roll and for dividing said 
ink fountain into separate compartments, said 
means comprising: 

a circumferential groove in said roll between said two 45 
adjacent sections; 

a divider comprising at least two separable sections 
cooperating to define an opening therein for ac- 
commodating said roll, said divider completely 
surrounding said roll and comprising an edge along 50 
said opening which extends into and entirely 
around said groove, said divider further compris- 
ing a plurality of spaced apart gas holes near said 
edge to accommodate passage of compressed gas 
therethrough into said groove; 55 

and a hollow resilient pneumatically operated sealing 
tube disposed between at least one of said sections 
of said divider and said ink fountain and operable to 
prevent ink flow between said compartments of 
said ink fountain and to bias said divider toward 60 
said roll. 

2. In a printing press: 

a pair of rolls in conuct with each other to enable ink 

transfer therebetween; 
a circumferential groove in one of said rolls dividing 65 

said one roll into two sections; 
a divider having openings therein for accommodating 

said rolls, said divider having first and second 
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edges along said openings, one of said edges ex- 
tending into said groove in said one roll entirely 
therearound, the other of said edges adjacent the 
other of said rolls, said other edge having a groove 
therein, said divider comprising at least two sec- 
tions cooperating to define the opening having said 
one of said edges; 
said divider having air holes therein terminating at 
said first and second edges for accommodating the 
flow of compressed gas therethrough into said 
circumferential groove and against said other roll 
to prevent transfer of ink between said two sections 
of said one roll and across the surface of said other 
roll. 

3. In a printing press: 
a first roll; 

a second roll in contact with said first roll whereby 
ink is transferred between said rolls; 

a circumferential groove in said first roll dividing said 
first roll into two sections; 

a divider comprising at least two separable sections 
cooperating to define a first opening therein for 
accommodating said first roll, said divider compris- 
ing a fu:st edge along said first opening which ex- 
tends into said groove entirely therearound; 

said divider having first air holes along said first edge 
for accommodating the flow of compressed gas 
therethrough into said groove in said fountain roll 
to prevent the transfer of ink between said two 
sections of said first roll; 

said divider having a second opening therein for ac- 
commodatbg said second roll, said divider com- 
prising a second edge along said second opening 
adjacent said second roll, said second edge having 
a groove therein and having second air holes along 
said second edge groove for accomodating the 
flow of compressed gas therethrough agamst said 
second roll to prevent the transfer of ink along said 
second roll past said divider. 

4. In a printing press: 

a fountain roll having at least one circumferential 
groove therein for dividing said roll into sections; 

an ink fountain associated with said fountain roll and 
having means for applying different colored inks to 
different sections of said fountain roll; 

an aniJox roll to which ink is transferred from said 
fountain roll; 

a plurality of dividers for dividing the ink fountain 
into separate ink compartments, and for coopera- 
tion with said fountain roll and said anilox roll to 
prevent ink transfer between adjacent sections on 
each roll, each divider having a hole through 
which the fountain roll extends, each divider hav- 
ing a circumferential edge around said hole which 
extends into a groove on said fountain roll, each 
divider having another edge which rides against 
said anilox roll, said another edge being provided 
with a groove therein, a plurality of air ports dis- 
posed along said circumferential edge and said 
other edge and along said groove in said other 
edge; 

means for supplying compressed air for expulsion 
through said holes; 

a resilient hollow pneumatically operated sealing 
tube disposed between the bottom of each divider 
and said ink fountain to provide a mechanical seal 
therebetween and to bias said divider against said 
anilox roll; 
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and means for supplying compressed air to said seal- 
ing tube. 

5. A printing press according to claim 4 wherein each 
divider comprises a lower section and a detachable 
upper section and means for releasably securing said 5 
lower and upper sections together. 

6. A printing press according to claim 5 including 
means on said ink fountain and on said lower section of 
said divider for releasably securing said lower section to 
said ink fountain, and means on said upper and lower 10 
sections for releasably securing said upper and lower 
sections together, 

7. A printing press according to claim 5 wherein said 
means for supplying compressed air for expulsion 
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through said holes comprises passages in said upper 
section and said lower section of said divider; 
a source of compressed air; 

at least one air supply line connected between said 
source and said passages in said divider, said supply 
line being connected to an air supply fitting; 
a screw connected to said ink fountain and bearing 
against said air supply fitting, said screw being 
adjustable to connect said fitting to a passage in 
said lower section of said divider and to force said 
lower section of said divider against said sealing 
tube. 
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157] ABSTRACT 

A two-color offset printing press having two plate cyl- 
inders simultaneously engageable with a single blanket 
cylinder is disclosed. The plate cylinders and a blanket 
cyhnder are rotatably mounted on a printer head fixed 
to the mainframe of the press. A first set of dampening 
and inking rollers is mounted on the printer head and 
engageable with one of the plate cylinders. A second set 
of dampening and inking rollers, engageable with the 
other plate cylinder, is mounted on a ball bushing sup- 
ported carriage linearly movable to and from the 
printer head along a pair of parallel rails fixed to the 
mainframe. Image registry between the two plate cylin- 
ders is established by an operator-accessible adjustment 
mechanism for shifting one of the plate cylinders back 
and forth along its axis of rotation. An electrical safety 
interlock system precludes operator access to the car- 
riage-associated plate cylinder during predetermined 
operating modes of the press. 

2 Claims, 13 Drawing Figures 
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MOUNTING N^NS FOR MOVABLE CARRIAGE fh^^'^ir^iVSo^^^^^^^^^ 

ON AN OFFSET PRESS friction slide mechanism of the prior art. 

BACKGROUND OF THE INVENTION 5 BRIEF DESCRIPTION OF THE DRAWINGS 

This invention relates to offset printing, and in partic- P^G- 1 is ^ schematic elevation view from the opera- 

ular 10 an offset printing press having a dampening and ^or's side of a two-color offset printing press, with cov- 

inking roiler-containing carriage linearly movable to ers in place, in accordance with the present inventionj 

and from an associated plate cylinder. FIG. 2 is an elevation view of the printer head of the 

The set of dampening and inking rollers on the car- press taken along line 2—2 of FIG. 1; 
riage, when moved to an engagement position with a FIG. 3 is an elevation view of the movable carriage of 
respective plate cylinder, must be properly positioned the press taken along line 3—3 of FIG. 1; 
relative to the plate cylinder to provide controlled FIG. 4 is a schematic elevation view from the opera- 
amounts of inking and dampening fluid to the plate tor's side of the press, with covers removed; 
cylinder. To provide such proper positioning, it is nec- ^5 piG. 5 is an operator's side, elevation view of the 
essary that lateral and skewing movements of the lin- movable linking and dampening roller-containmg car- 
early movable carriage be eliminated. nage illustrating various carriage positions; 
, ^STc*"*..^ represented by U.S. Pat. No. FIG. 6 is a nonoperator's side, elevation view of the 
3,521,559 to Sejtt^k et al., is intended to provide proper movable inking and dampening roller-containing car- 
positiomng of a hneariy movable ink roUer^ontainmg 20 ^ supported by linear motion ball bushings; 
carnage relative to Us respective plate cylinder by the pio. 7 is an end view of a portion of the carriage 
use of in erlocking abuttmg slide ^nembers of wear- counting means taken along line 7-7 of FIG.T^ 
resistant, low fnction. synthetic resin. The slide mem- FIG 8 is an end view nf th^^ nr^c r^.Vr^ J v..-»i, 
bers are mtended to preclude lateral shifting or skewing p^SSis cu^ away taTen^^^^ 
of the carriage to provide for proper positioning of the 25 ^ n^^^/,'!^^ °^ 
carriage-contained ink rollers reMve to their respec- ..fhSl hi^thina cross section view of one of 
tive plate cylinder. Such a sUde arrangement is further f„?o Q nf^rT^^'^^^ 

intended to give all the benefits of a more expensive lintn . . ' ■ r r 

machined dovetail slide arrangement. ^ ?° ? transverse, cross section view of one of 

While the Sejeck et al. slide arrangement may reprc- 30 ™ X-.n ? p^^^ "^^^^ 

sent a cost improvement over a conventional dovetaU t}^ A .° ' 

type sUde, such a slide arrangement would still be sus- P^' " ^ operator's side, elevation view of the 

ceptible to surface-to-surface sliding friction wear as is Pn«ter head of the press; 

a dovetail-type slide. Further, the weight of the moving ^ longitudinal cross section view of the 
carriage may have to be limited to prevent degeneration 35 ^^'y adjustable plate cyhnder taken along line 12—12 
of the relatively soft synthetic resin material used to 

form the Sejeck el al. carriage-supporting slide mem- ^ schematic diagram of the pnnting press 

bers. safety interlock system. 

SUMMARY OF THE INVENTION ^ DETAILED DESCRIPTION OF THE 

In accordance with the present invention, a printer PREFERRED EMBODIMENT 

head, including at least one rotatably mounted blanket ^'^^ reference to FIG. 1, there is schematically illus- 

cylinder and at least one rotatably mounted plate cylin- trated in elevation a two-color offset printing press in 

der engageable with the blanket cylinder, is mounted on accordance with the present invention wherein a main- 

and fixed to a mainframe which supports a dampening 45 frame 10 having a paper feed input 12 and a paper deliv- 

and inking roller-containing carriage lineariy movable output 14, supports a fixed pnnter head 16 and a 

to and from the printer head on a set of rolling-friction carriage 18 linearly movable to and from the printer 

bearing surfaces. The carriage is positively lockable at ^^<^ I^- 

predetermined locations lying along its linear path of 'Hie printer head 16 includes a pair of plate cylinders 

movement to and from the printer bead. In a preferred 50 engageable with a blanket cylinder, in turn engageable 

form the invention includes a plurality of linear motion with an impression cylinder, in turn engageable with a 

ball bushings fixed to the carriage. The bushings in turn delivery cylinder. The printer head 16 further includes 

nde on a pair of mainframe-supported circular cross a first set of dampening and inking rollers engageable 

section rails that are parallel to and lie along either side with one of the plate cylinders. 

of an axis normal to the axis of rotation of the plate 55 The movable carriage includes a second set of damp- 
cylinder which engages the set of dampening and inking ening and inking rollers engageable with the other plate 
rollers on the movable carriage when it is in an engage- cylinder mounted on the printer head, 
ment position closest to the printer head. The detailed structure of the printer head 16 and 
The invention provides accurate linear movement of carriage 18 will be illustrated and discussed subse- 
the carriage relative to its associated plate cylinder 60 quently. 

without lateral or skewing movements of the carriage. By way of example, and with further reference to 
such positive linear motion precluding misalignment of FIG. 1, in a typical offset printing operation, blank 
the plate cylinder and its carriage-mounted set of damp- printing paper in a stream of sequentially fed separate 
enjng and inking rollers. Lmear carriage movement is sheets, is provided by the paper feed input 12 to the 
provided by the present invention at a relatively low 63 printer head 16 wherein the paper passes between the 
cost and with high reliability. The roUing friction bear- image-containing blanket cylinder and an impression 
mg surfaces provided by the preferred linear motion cyUnder, the image on the blanket cylinder being trans- 
ball bushings in accordance with the invention advanta- ferred m a well-known manner to the paper The 
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printed paper is then uansferred via the paper delivery preclude unsafe operation of the press will be subse- 

output 14 from the printer head 16 into a conventional quently explained in detail 

vertically extending sheet stacking bin 20. The feeding With reference to FIG.' 2 taken along line 2—2 of 
of the pnnting paper to the printer head 16 by the paper FIG. 1, it can be seen that the printer head housing 38 
feed input 12 and the dehvery of the printed paper from 5 provides an edge wall 40 which circumscribes and de- 
the pnnter head 16 to the bin 20 by the paper deUvery fines a rectangular aperture for operator access to the 
output 14 are provided by conventional chain transport interior of the housing 38 containing the printer head- 
systems well-known in the art. mounted cylinders and rollers. 

To ensure safe operation of the press of the present With reference to FIG. 3 taken along line 3—3 of 
invention, a plurality of fixed and movable covers are 10 FIG. 1, it can beseen that the carriage housing 28 has an 

provided to hmit operator access to moving parts of the edge wall 43 which circumscribes and defines a rectan- 

press. The pnnter head 16 mcludcs a cover 22 and two gular aperture for access to the interior of the dampen- 

cooperaung plate cylinder covers 24. 26, as shown in ing and inking roller-containing carriage housing 28 

FIG. 1. The covers 22. 24, 26 serve to close printer head When the carriage 18 is pulled back or withdrawn 
access opemngs used for maintenance or set-up of the 15 away from the printer head 16 to a prescribed degree 

press m a non-runnmg condition. The plate cylinder operator access to both the interior of the carriage hous- 

covers 24 26 are each pivotal about respective hinge ing 28 and the interior of the printer head housing 38 is 

joints 25 27 fixed relative to the printer head 16. Associ- provided via the noted rectangular apertures. When the 

ated with the covers 24, 26 are respective interlock carriage 18 is moved to a position closest to the printer 
switch means 30, 32 which are responsive to movement 20 head 16. the housing edge walls 40, 43 abut in opposing 

of their respecuve associated covers 24, 26 wherein relation (FIG. 1) to limit operator access to the interior 

openmg and closmg of the covers 24, 26 actuate the of the housings 28 and 38 wherein the housings cooper- 

intcrlock switches 30, 32. In a manner to be subse- ate with each other and with the earlier-noted covera 

qucnUy explained m detail, opening of the covers 24. 26 22, 24, 26, 29 to gencraUy enclose the cylinder and 

by moving cither of them pivotally away from the 25 roller mechanisms of the printer head 16 and carriage 

pnnter head 16 actuates the respective interlock 18, respectively. 

switches 30. 32. which in mm deenergize the press Turning to FIG. 4, there is illustrated, in accordance 

dnve motor to preclude operator access to moving with the invention and in a more detailed manner the 

press parts such as rotating cylinders and rollers printer head 16 and the carriage 18. which are generally 

mounted on znd withm the printer head 16. The cover 30 enclosed by their respective housings 28, 38. ^hemati- 

22 and movable covers 24, 26 cooperate with a printer cally represented in outline fashion. The printer head 16 

head housing 38 to generally enclose the cylinder and includes a first plate cylinder 50, a second plate cylinder 

rollers withm the mtenor volume generally defined by 55, a blanket cylinder 60. an impression cylinder 65. and 

the pnnter head housing 38. a delivery cylinder 70. 

The paper delivery output 14 includes a linearly slid- 35 The plate cylinders SO, 55. the blanket cylinder 60, 

able cover 15 and a cooperating pivotal cover 17. which the impression cylinder 65. and the delivery cylinder 70 

limits operator access to the paper delivery chain drive are interengageable and rotatably mounted on the 

when the paper dehvery covers 15, 17 arc in their printer head 16. Each of the cylinders 50, 55. 60, 65 70 

closed position ^ illustrated in FIG. 1. Associated with lies along parallel axes of rotation with their outer sur- 

the covere 15, 17 are respecUve mterlock switch means 40 faces of revolution in generally opposed, abutting rela- 

u u deenergize the press motor tionship. as illustrated. Associated with and mounted on 

when the respective covers arc in an open posiUon as and fixed to the printer head 16 is a first set of dampen- 

opposed to their closed illustrated positions. A bin over- ing and inking roUers 80 rotauble on axes of rotation 

oad mterlock switch means 23 functions to deenergize parallel to the axes of rotation of the printer head cylin. 

T^P^Jr!^/t^^*^ T^u^'' « of dampening and inking rollers 80 is con- 

The carnage 18 includes a housmg 28 and a cover 29 ventional and functions to provide the first plate cylin- 

which generally encloses the interior mechanism of the der 50 with dampening and inking Quid in a well-known 

dampemng and mking roller-containing carriage 18. manner. 

such mechanism to be explained subsequently in detail. Associated with and mounted on and fixed to the 
Two carnage-related interlock switches 35, 36 are re- 50 movable carriage 18 is a second set of conventional 

sponsive to linear movement of the carriage 18 away dampening and inking rollers 90 located along axes 

il?.T.H*^n..T'^ f i'" ^Ti. P^^'*^^ '^"^ P"°^«- cylinders. The sec- 
related interiock switches 35 and 36 cooperate with a ond set of dampening and inking rollers functions to 
plate cylmder mteriock switch means 37, the switching provide the second plate cylinder 55 with dampening 
means 37 being responsive to the movement of a car- 55 and inking fiuids as illustrated 

nage-associated. printer head-mounted, plate cylinder In a two-color printing operation, the carriage 18 is 

into and out of an engaged position with the pnnter moved to an engagement position closest to the printer 

^^tch^'mli^n^^is^^^^^^^ V"^ cooperating head 16, as illustrated in FIG. 4, wherein the second set 
switch means 35, 36. 37 funcUon together to lumt opera- of dampening and inking rollers 90 contacts the second 
tor access to movmg parts within the printer head hous- 60 plate cylinder 55. as illustrated, via the apertures de- 
mg 38 and the carnage housmg 28 when the carriage 18 fined by the carriage and printer head housing edge- 
^ ?f """^^^ ^"'"'i^*^ ^T""' ^^"^ ^^'^ ^Sec FIGS. 2 and 3). The fint set of dampen- 
in Th! , discussed switch means are preferably ing and inking rollers 80 conucts the first plate cylinder 
in the form of mechanical microswitches, although 50 r j 

ra^ys ''17 fe.Z'^tn^irZ^ th°'"''^' '=°"P"='-'"'^ " . ^" °P"«^°"- cV^nders 50. S5 each contain, 

relays, are clearly applicable. The precise manner in in wraparound fashion, a single-color imaaeK;arrvintt 

ing means cooperate to deenergize the press motor to manner by the sets of dampening and inking rollers 80. 
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90, the directions of cylinder and roller rotation being locking mechanism which is opposite but substantially 

indicated in FIG. 4. Images from the plate cylinders 50, identical to the illustrated detent mechanism 97. The 

55 are simultaneously transferred and superimposed in opposed detent mechanism and the illustrated operator 

proper registry upon the blanket cyrmder60. The super- side detent mechanism 97 can operate together via a 

imposed images on the blanket cylinder 60 are then 5 common shaft extending across the carriage from the 

simultaneously transferred to the blank printing paper location of (and in substitution for) the pivot pin 98 to 

fed between the blanket cylinder 60 and the impression the pivot pin location of the opposed detent mechanism, 

cylinder 65. The printed paper is then stripped from the Such a mechanism permits positive locking of both sides 

impression cylinder 65 by the delivery cylinder 70. The of the carriage 18. 

movement of the paper between the paper feed input 12 10 The carriage is further movable to a lock-back posi- 

and the paper delivery output 14 defines a sinuous paper tion 107 farthest from the printer head 16, wherein 

handling path extending therebetween, as illustrated in positive locking of the carriage in the lock-back position 

FIG- 4. 107 is provided by the pivotally movable latch member 

The process of printing on paper with two single- 110 mounted to the carriage via a pivot pin 112. As the 
color plate cylinders cooperating with a blanket cylin- 15 carriage moves away from the printer head to the lock- 
der, which in turn cooperate with respective impression back position, the latch member is raised up by a hori- 
and delivery cylinders, is known in the art, as is a paper zontally inclined camming surface 114 for latching en- 
handling means generally illustrated in FIG. 4. gagement with a keeper 115 in the form of a horizon- 

In accordance with the invention, the second plate tally projecting pin or rod fixed relative to the main- 
cylinder 55 is rotatably mounted and fixed to the printer 20 frame in a manner to be explained in more detail, 
head 16, while its associated set of dampening and ink- The rotatable mounting and fixing of the second plate 
ing rollers 90 is mounted on and fixed to the movable cylinder 55 to the printer head ensures proper alignment 
carriage 18. The carriage 18 is preferably linearly mov- between sucH second plate cylinder 55 and the blanket 
able to and from the second plate cylinder 55 in a man- cylinder 60. The provision of a linearly movable ear- 
ner to be subsequently explained and lockable at a pre- 25 riage containing the set of dampening and inking rollers 
determined number of positions along its travel length 90 which can be withdrawn from the second plate cyl- 
by means, of, for example, a detent mechanism 95 or a inder 55 advantageously permits ready access to the 
simple latch mechanism 92. second plate cylinder and to the carriage-mounted 

As illustrated in FIG. 4, the carriage is in an engage- dampening and inking roDers for set up procedures and 

ment position for a typical two-color offset printing 30 usual maintenance. 

operation as earlier discussed. In accordance with the Turning to FIGS. 5 and 6, a more detailed illustration 

invention, it can be seen that the detent mechanism 95 as of the carriage 18 is presented from the operator's side 

shown in FIG. 4 locks the carriage 18 at the engage- as shown by FIG. 5 and from the opposed or nonopera- 

mcnt position. The positive locking of the carrioge is tor's side shown in FIG. 6. The carriage rides upon a 

position by the detent mechanism 95 is accomplished by 35 pair of straight parallel rails 120 (FIG. 5) and 122 (FIG. 

rotating an eccentrically mounted, vertically extending 6) which are supported by and mounted relative to the 

cam member 96 about a pivot pin 98. Rideable upon the mainframe of the press. The carriage is movable along 

outer upper edge of the cam member 96 is a spring- the rails 120, 122 between a pair of lock-back, end stop, 

biased pin 99 which reciprocates to and from the car- ringlike collars 125. 126 and the printer head 16 with 

riage 18 upon a predetermined degree of rotation of the 40 which the carriage abuts in its engagement position, 

cam member 96. With the cam member 96 in a locking The collars 125, 126 fit around the rails 120,122 not 

position as illustrated in FIG. 4, the pin 99, slidable immediately adjacent to the printer head 16 and are 

upward through a collar 100 fixed relative to the press locked to their respective rails 120, 122 by, for example, 

mainframe, projects into a receiving detent cavity 101 appropriate setscrews. 

to positively lock the carriage at the illustrated engage- 45 The rails are each supported along substantially their 

ment position. entire lengths by an associated pair of L-shaped cross 

As illustrated in phantom in FIG. 4, the carriage is section lengths of angle iron 135, 137 and by generally 
ieftwardly linearly movable back from the illustrated equal parallel extending lengths of generally^ectangu- 
engagement position to a disengagement position 105 lar cross section bar stock 136, 138 positioned between 
which b utilized when the press is operating in a single- 50 and engaging the angle iron lengths 135, 137 and the 
color mode. Movement from the illustrated engagement respective rails 120, 122. The rails 120, 122, the lengths 
position to the phantom-illustrated disengagement posi- of bar stock 136, 138, and the lengths of angle iron 135, 
tion 105 is accomplished by rotation of the cam member 137 are rigidly fixed to each other by appropriate fasten- 
about its pivot pin 98 for approximately 180 degrees ing means, such as bolts, welds or the like. The lengths 
from its position illustrated in FIG. 4, causing the pin 99 55 of angle iron 135, 137 are in turn rigidly fastened to the 
to move downwardly and drop out of the detent cavity press fame. Thus, straight rails 120, 122 rigidly fixed 
101, wherem the operator pulls the carriage back away relative to the press frame are parallel to each and ex- 
from the printer head 16 to the disengagement position tend along and are parallel to an axis normal to the axis 
105, and wherem the cam member 96 is agam rotated of rotation of the second plate cylinder 55 (FIG. 4). The 
180 degrees about the pivot pm 98 to push the pin 99 60 set of dampenmg and inking rollers 90 have axes of 
upward into a disengagement detent cavity 102 for rotation which are normal to the Imear motion direction 
positive locking of the carriage 18. of the carnage and parallel to the axis of rotation of 

The carriage b also linearly movable to a further their associated plate cylinder 55. 

degree away from the printer head 16 to a wash-up As illustrated in FIGS. 5 and 6, the carriage 18 having 

position 106 at which the carriage is positively lockable 65 a generally rectangular base area rides the rails 120, 122 

by a mechanism similar to the detent mechanism 95 but on supponivc rolling friction bearing means in the form 

not illustrated. It is further noted that the nonopcraior of two pairs of linear motion partial ball bushings 140, 

side (FIG. 6) of the carriage 18 may include a detent 145, each pair riding a respective rail 120, 122. Such 
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mounting of the carriage structure advantageously pro- 
vides positive linear motion of the carriage 18 toward 
the printer head 16 without lateral or skewing move- 
ments of the carriage 18 relative to the printer head 16, 
which could cause misalignment between the set of 5 
inking and dampening rollers 90 and the respective 
second plate cylinder 55. 

Turning to FIG. 7, it can be seen that the length of 
angle troii 135 has a vertically extending leg 131 which 
is fastened to the press frame by appropriate bolts 132 10 
(only one illustrated). A horizontally extending leg 
portion 133 of the length of angle iron 135 supports the 
generally equal length of bar stock 136 which has a 
generally rectangular cross section (shown more clearly 
Lu FIG. 8). The length of bar slock 138. as illustrated in 15 
FIG. 7, is held in place against the horizontally extend- 
ing flange 133 by appropriate bolts 139 (only one 
shown), The lock-back collar 125 fastened to an end of 
the rail 120 farthest from the printer head 16 has extcnd- 
mg from it in a generally horizontal direction outwardly 20 
from the carriage the keeper 115 with which the latch 
member 110 engages when the carriage is in its lock- 
back postuon (FIGS. 4 and 5) as illustrated and earlier 
discussed with regard to FIG. 4. 

Turnmg to FIG. 8, the mounting of the carriage 18 25 
upon the rails 120, 122 is further illustrated. It can be 
seen that the ball bushings 140, 145 extend only partially 
aboui the circumferential extent of the rods 120, 122. 
Such linear motion partial ball bushings are further 
illustrated in FIGS. 9 and 10, where it can be seen that 30 
a series of circulating ball bearings move in a line along 
the longitudinal extent of the rail 20. In FIG. 10 it can 
be seen that the weight of the carriage is substantially 
supported only by the lines of recirculating ball bear- 
ings so as to provide only rolling friction forces be- 35 
tween the carriage and the rail upon which it is mov- 
able. Lmear motion partial ball bushings of the type 
illustrated are known in the art and available from 
Thomson Industries, Inc. of Manhasset. N.Y. With re- 
gard to the rail 122 and its related ball bushings 145, it 40 
should be noted that their structural relationship to each 
other is generally identical to the structural relationship 
between the other rail 120 and ball bushings 140 as 
discussed with regard to FIGS. 7, 9 and 10. 

Turning to FIG. 11, there is illustrated in more detail 45 
from the operator's side the pnnter head 16 which is 
mounted on and fixed to the mainframe 10 of the press 
using a plurality of supportive bolts 151. The printer 
head 16 has rotatably mounted on it the plurality of 
parallel oriented and generally abutting cylinders in the 50 
form of the first plate cylinder 50, the second plate 
cylinder 55, the blanket cylinder 60, the impression 
cylmder 65, and the delivery cylinder 70. The rotatable 
mounting of the second plate cylinder 55 utilizes an 
ecceninc mounting 155 well-known in the art which 55 
permits limited translational shifting of the second plate 
cylinder 155 to and away from the blanket cylinder 60 
where, for example, only a single-color operation is 
required when only the plate cylinder 50 is engaged 
with the blanket cylinder 60. Such translational shifting 60 
of the plate cylinder 55 causes opening and closing of 
the switch means 37 (FIG. 1) illustrated in FIG. 11 as a 
microswitch response to press linkage movements asso- 
ciated with the noted translational movement of the 
plate cyiilinder 55. The utilization of the switch means 65 
37 wiU be discussed in more detail with regard to the 
press safely interlock system. The control linkage illus- 
trated in FIG. 11 IS of the typical type. 



With reference to FIG. 12, there is illustrated in lon- 
gitudinal across section an operator-accessible mecha- 
nism for axially adjusting the second plate cylinder 55 to 
establish proper superposition or registry of the two- 
plate cylinder images transferred to the blanket cylinder 
as explained earlier. 

The second plate cylinder 55 is rotatably mounted on 
and between two opposed and parallel printer head 
frame members 160. 161. Opposed, cylindrical, aper- 
ture-defining walls 162, 163 concentric with a conunon 
axis 165, each engagingly receive respective concentric, 
cylindrical, ringlike bushings 168, 169, which each in- 
clude respective radially extending flange portions 
168a, 169a. The bushings 168, 169 are fixed within the 
apertures defined by the walls 162,163 to their respec- 
tive frame members 160, 161 by appropriate screw fas- 
teners 170. 

Extending between the bushings 168,169 is a plate 
cylinder shaft 175 which has a cylindrical midportion 
177 having an axis of revolution 178 which is eccentri- 
cally set off by a predetermined amount from the axis 
165 along which the concentric bushings 168,169 are 
oriented. The shaft 175 further includes a non-threaded 
cylindrical end portion 180 received by the bushing 168. 
The shaft 175 further includes a threaded cylindrical 
end portion 185 received by the bushing 169. The cylin- 
drical end portions 180,185 lie along their common axes 
of revolution 165, while the shaft raidpwrtion 177 lies 
along its axis of revolution 178. The two axes 165,178 
are parallel to each other wherein the end portions 
168,169 of the shaft are eccentric by an equal radial and 
angular degree relative to the shaft midportion 177. 
Both of the axes 165.178 are normal to the parallel plane 
defuied by the frame members 160,161 to provide paral- 
lel positioning of the second plate cylmder 55 relative to 
the blanket cylinder 60 (FIG. 11), which is also 
mounted along an axis normal to the planes defmed by 
the frame members 160,161. 

The plate cylinder 55 is rotatably mounted upon re- 
duced end portions 179 (only one shown) of the midpor- 
tion 177 of the shaft 175. Suitable bearing means, such as 
tapered roller bearings 181 (only one shown), are uti- 
lized at each end of the cylindrical plate cylinder 55 to 
rotatably mount it oo the shaft 175 which is generally 
not rotatable around the axis 178. The shaft 175 is axi- 
ally movable to a limited degree between the frame 
members 160,161 by being axially slidably and rotation- 
ally received within the bushings 168,169, 

Limited translational movement of the plate cylinder 
55 to and from and into and out of engagement with the 
associated blanket cylinder 60 (see FIG. 11) is provided 
by rotation of the eccentric end portions 180,185 on the 
axis 165, such end portion rotation causing the noted 
translational movement of the shaft midportion 177 and 
the associated rotationally mounted plate cylinder 55. A 
suitable linkage 176 (as further illustrated m FIG- 11) is 
utilized to rotate to a limited degree the shaft end por- 
tions 180,185 to provide the noted translational move- 
ment of the rotatably mounted cylinder 55, The linkage 
176 is fixed to the distal end of the nonthrcadcd end 
portion 180 by means of a bolt 190 and shaft key means 
191 to limit the degree of rotation of the shaft 175 to 
substantially less than a full revolution. The use of such 
eccentric cylinder mountings (Also see element 155. 
FIG. 11) is well-known in the art, and such mountings 
can be adapted to any of the cylinders or rollers of the 
press where such a translational movement function is 
desirable. 
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To adjust and maintain the position of the axially 
movable shaft 175 slidable within the ringlike bushings 
169.169. an adjustment mechanism 190 is provided in 
accordance with the invention. The mechanism 190 
ir.cludcs a spindle 195 having a shaft-engaging end 200 
and an operator-accessible distal end 202 which extends 
Uirough the printer head cover 38 for operator access. 
Thf spindle 195 is rotatable on the axis 165, and in a 
prf ferred form includes a tube having outer and inner 
cylindrical walls 194,196. The shaft -engaging end 200 of 
\he ipindle 195, which further includes a ringlike collar 
19^. IS threaded on its inner cylindrical wall 198 to 
engagingly receive the threaded end portion 185 of the 
shaft 175. While the spindle 195 is rotatable about the 
xxis 16$, it is generally not translationally movable 
along the axis 165. On the other hand, the spindle 175, 
^hile axially movable to a limited degree, is in general 
no- rotatable about the axis 178, but for the limited 
dcgrre of eccentric shaft rotation to cause the earlier- 
vl. mussed translational movement of the cylinder 55. It 20 
can be seen that rotation of the spindle 195, which is 
g^^neraJly fixed axially, will cause axial movement of the 
grnrraJly nonrotauble shaft 175. The degree of move- 
rrirni caused by a single revolution or rotation of the 
ipmd> 195 depends upon the thread pitch of the 25 
:hrcided end portion 185. 

To maintain a set axial position of the shaft 175 and its 
rotaiably mounted plate cylinder 55, a friction biasing 
means is provided to lock the spindle at a particular 
rotational location and to substantially limit axial move- 
ment of the rotauble spindle 195. In a preferred form, 
the friction biasing or locking means mcludes a spindle 
rUngc portion 205 extending radially from the shaft- 
engaging end portion 200 of the spindle 195. The flange 
pomoD 205 provides first and second annular friction 33 
engaging faces 207, 209 which are concentric with the 
spmdie 195. The fu-st annular face 207 engages with a 
corresponding annular area of the frame provided, as 
illustrated, by the bushing flange portion 169a The 
second annular face 208 frictionally engages with a 40 
corresponding opposed annular area provided by a 
nnghke member 212 which is biased against the second 
annular face 208 of the flange 205 by appropriate helical 
spring means 214 extending between the distal ends of 
studs 216 extending normally from the frame member 45 
161, the studs 216 having lengths substantially in excess 
of the thick of the flange 205, as illustrated. The studs 
216 arc equidistantly spaced about the spindle 195 and 
project through correspondingly equidistant space ap- 
ertures 211 through the ring member 21Z Spring bias* 
mg of the ring member 212 against the flange 205 effec- 
tively sandwiches the flange between the biased ring 
member 212 and the bushings 169 to limit axial move* 
ment of the rotatable spindle 195. The clutching effect 
provided between the annular faces 207, 208 and the 
respective mating annular portions of the bushing 169 
and nng member 212 act as an eflective means to main- 
tain the axial position of the plate cylinder 55 once it has 
been set by operator turning of the spindle end 202, 
which may include a knob 218 fucd thereto. A conven- 
tional grease fitting 219 is fixed to the distal end of a 
hollow rod 220 having its other end 221 threaded into 
an axial bore (not shown) through the spindle 185, the 
axial bore communicating with the pair of roller bear- 
mgs 181. Lubricant is applied under pressure via the 
grease rit:ing 219, the hollow rod 220, and the spindle 
axial bore (not shown) to the roller bearings 181. Also 
fixed about the rod 220 at its distal end is a ring-like stop 
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member 222 which moves between the distal end of the 
spindle 195 and the knob 218, as illustrated, to limit the 
range of axial movement of the plate cylinder 55. 

With reference to FIG. 13 and FIG. 1. the earlier-dis- 
cussed interlock control system for ensuring safe opera- 
tion of the press of the present invention will now be 
discussed in further detail. FIG. 13 is a generally sche- 
matic diagram of the interiock control system in accor- 
dance which the invention with incorporates the earlier 
noted switching means 19, 21, 23, 30, 32, 37, as geomet- 
rically located and as functionally described with re- 
gard to FIG. 1. The interlock system includes a conven- 
tional pair of power lines 300, 302. Extending across the 
power lines 300,302 in parallel relation for electrical 
energization are a press motor 305 and a paper handling 
vacuum pump 307. Electrically connected between the 
power lines 300,302, and in series with the press motor 
305, is a fuse 306 of the conventional type and a set of 
normally open relay contacts 304. It can be seen that 
power will be applied to the press motor 305 when the 
normally open contacts 304 are closed. In likewise fash- 
ion, a set of normally open, relay contacts 308 are pro- 
vided in series with the vacuum pump 307 wherein 
closing of the contacts 308 applies power to the pump 
3C7, the vacuum pump providing paper to the printer 
head 16 (FIG. 1) from the paper feed input 12. The 
operation of the vacuum pump 307 and its utilization in 
the paper feed input 12 are well-known in the art. Also 
connected across the power lines 300, 302 arc a motor 
control circuit 320 and a vacuum pump control circuit 
340. 

The motor control circuit 320 includes, in serial rela- 
tion and in electrical series relationship between the 
power lines 300, 302, the paper delivery interlock 
switch means 19, a carriage/printer head interlock 
switch means 322 which includes switching means 35, 
36, 37, the other paper delivery interlock switch means 
21, the printer head movable cover interlock switch 
means 30, 32, an on-off rocker switch 325, and a motor 
relay 330. 

In operation, the rocker switch 325, having two sets 
of serially connected contacts 326, 327 and illustrated in 
its at-rest positionp is momentarily switched by the oper- 
ator to an on condition wherein the set of contacts 327 
close. If all of the press interlock switch means 
(19,322,21,30,32), disregarding switch means 23, are in 
their proper condition, as will be subsequently ex- 
plained, power is applied to the press motor relay 330. 
Upon power actuation to the press motor relay 330, the 
set of press motor contacts 304 are closed to apply 
power to the press motor 305. Also closed by the actua- 
tion of the relay 330 are a set of latching contacts 328 
which parallel and bridge the contacts 327, which, after 
being momentarily closed by the operator, are returned 
to the position illustrated such that the contacts 327 are 
opened and the latching contacts 328 are closed or 
latched. The relay continues to be powered and to 
mamtam the motor contacts 304 in a closed condition 
for press motor energization. To turn off the press mo- 
tor, the operator need only push the rocker switch 325 
to its off position wherein the contacts 326 are momen- 
tarily open to deencrgize the relay 330 and to open the 
latching contacts 328 and the motor conUcts 304. Re- 
turn of the contacts 326 to their illustrated at-rest, 
closed position will not affect the deenergized condition 
of the press, since both sets of contacts 327 and 328 are 
now open. 
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The functioning of the various safety interlock 
switches within the press motor control 320 will now be 
discussed. 

With the press in an on condition, with the relay 330 
being energized via the closed latching contacts 328, the 
press will continue to run unless an unsafe condition is 
presented in the form of, for example, an open condition 
of any of the covers 15, 17, 24 or 26, as earlier explained 
with respect to FIG. 1. The opening of the noted covers 
dunng an operating condition of the press would actu- 
ate their respective interlock switches 19, 21, 30 or 32 to 
an open circuit condition. Opening of any of these series 
of connected interlock switches 19^1,30,32 will deencr- 
gize the relay 330 and shut down the press motor 305 
due to the opening of contacts 304, as explained earlier. 
With regard to the series-connected carriage/printer 
head interlock control 322, the printer head interlock 
switch means 37 switches between its two illustrated 
positions as a function of translational movement of the 
second plate cylinder to (engagement) and away from 
(disengagement) of the blanket cylinder. The carriage 
mterlock switches 35 and 36, on the other hand, are 
actuated in accordance with the degree of carriage 
movement away from the printer head. The switch 
means 35, 36, 37 cooperate together to limit operator 25 
access to the moving plate cylinder when it is turning as 
a result of engagement with the blanket cylinder and 
actuation of the press motor 305. With the carriage at its 
engaged position and with the second plate cylinder 
engaged with the blanket cylinder, switch 37 is posi- 30 
tioned as aiustrated in FIG, 13, switching means 36 is 
closed, and switching means 35 is open. Under these 
switch conditions, the press motor operates in a normal 
manner. With the carriage moved to its disengaged 
position 105 (FIG. 4) the switch means 36 opens and the 35 
press motor will not operate until the second plate cyl- 
inder is shifted translationaliy away from and out of 
engagement with the blanket cylinder. Such shifting of 
the second plate cylinder throws the switch 37 from the 
position shown in FIG. 13 to its other position wherein 40 
it is in series with switch means 35, which is now closed 
as a result of carriage movement away from the printer 
head to the disengagement position. At the wash-up 
position 106 (FIG. 4) of the carriage, switch means 26 is 
open and switch means 35 is closed. Press motor actua- 45 
tion for driving of the carriage dampening and inking 
rollers 80 (FIG. 4) for wash-up purposes can only occur 
when interlock switch means 37 is in its other position, 
i.e., when it is actuated by translational movement of 
the second plate cylinder away from the blanket cylin- 50 
der so that the cylinder will not rotate, thus exposing 
the operator to an unsafe position. Fmally, when the 
carriage is moved all the way back to its lock-back 
position 107, both carnage interlock switch means 35, 
36 are in an open circuit condition and the press motor 55 
will not operate regardless of the position of the plate 
cylinder actuated interlock switch means 37. Thus, it 
can be seen that the press motor mterlock switch means 
320 provides quick deenergization of the press when- 
ever an unsafe operating condition, as earlier discussed, 
exists. 

Turning to the vacuum pump control circuit 340. a 
second relay 345 is connected between the power lines 
300 and 302 via a senes-connected second rocker switch 
means 346 and the bin overload mterlock switch means 
23. The rocker switch means 346 functions in the man- 
ner smiilar lo that as earlier explained with regard to 
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rocker switch 325, wherein moving of the rocker 
switch 346 to an on position energizes the vacuum 
pump relay 345 and its latching contacts 347, and vac- 
uum pump contacts 308, which in turn energize the 
vacuum pump 307, When an overload condition within 
the bin 30 (FIG. 1) is sensed by the interlock switch 
means 23, opening of interlock switch 23 deenergizes 
the vacuum pump relay 345, which in turn opens 
contacts 308 and 347. Reenergization of the vacuum 
pump motor 307 requires that the operator once again 
momentarily move the rocker switch 346 to its on con- 
dition after the printed paper has been removed from 
the bin 30 (FIG. 1) to reset the interlock switch means 
to a closed position. 

Although a preferred embodiment of this invention is 
illustrated, it should be understood that various modifi- 
cations and rearrangements of parts may be resorted to 
without departing from the scope of the invention dis- 
closed and claimed herein. 
What is claimed is: 

1. An offset printing press comprising: 
a mainframe including paper handling means, the 
paper handling means defining a paper handling 
path extendmg between a paper feed input and a 
paper delivery output; 
a printer head mounted on and fixed to the mainframe 
and engageable with the paper handling path at a 
location generally intermediate the paper feed 
input and the paper delivery output, the printer 
head including a single blanket cylinder and a pair 
of plate cylinders, the plate cylinders being simulta- 
neously engageable with the blanket cylinder, the 
plate cylinders and blanket cylinder being adjacent 
to each other and rotatably mounted on the printer 
head along generally parallel axes, the blanket cyl- 
inder being adapted to simultaneously transfer im- 
ages from the plate cylinders to paper provided by 
the paper handling means; 
a movable carriage mounted on the mainframe and 
located generally adjacent to the printer head, the 
carriage being substantially linearly movable along 
a generally straight line to and from the printer 
head, the carriage having a rectangular base in- 
cluding four linear motion ball bushings and lo- 
cated at a respective one of the four comers of the 
rectangular base, the mainframe including a pair of 
parallel rails upon which the ball bushings ride, the 
ball bushings engaging the rails to substantially 
eliminate carriage movement in directions gener- 
ally perpendicular to the straight line along which 
the carriage moves, the carriage being positively 
lockable at predetermined positions along the gen- 
erally straight line of linear movement; 
a first set of dampening and inking rollers rotatably 
mounted on and fixed to the printer head and en- 
gageable with one of the plate cylinders; and 
a second set of dampening and inking rollers rotat- 
ably mounted on and fixed to the carriage and 
engageable with the other of the plate cylinders 
when the carriage is moved toward the printer 
head to an engagement position. 
2. An offset printing press according to claim 1, 
wherein the rails are circular cross sectional rods sup- 
ported along substantially their entire lengths by the 
mainframe. 
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[57] ABSTRACT 

An apparatus is provided for attachment to the down* 
stream end of a conventional offset lithographic print- 
ing press for in-line ooadng of the printed work issuing 
from the press, with water-based polymef coatings, to 
protect the printing ink as the printed matter sets and 
hardens. The apparatus includes a pick-up roller which 
picks up liquid coating composition from a reservoir 
structure, a cylindrical applicator roller to which the 
coating composition is transferred, the apparatus being 
mounted on the frame of the press so that the applicator 
roller of the apparatus can bear against the blanket roll 
of the printing press and transfer the coating composi- 
tion to the blanket roll as the press operates. The appa- 
ratus is releasably mounted to the press, and can be 
pivoted about a lower axis to bring the apphcator roll 
into and out of contact with the blanket roll of the press. 

6 Claims, 5 Drawing Figores 
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PRINTTNG COATER SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a 

BACKGROUND OF THE INVENTION novel apparatus for inline coating of printed material 

I. Field of the Invention ^ ^f}^ ""^f^^ Uthographic printing pros. 

This invention relates to offset lithographic printing. " ^ * ^ provide such 

and more particularly to apparatus for attaclmient to ^.f^^}^"^ ^, ^ ^easably secured to an 

« u luuic Hill us^maiiy w app^Mius lur aia^nmcui w g^isting oflsct lithographic pnnting piess, and operated 

the downstream end of an offset Uthographic pnnting ^ conjunction therewith Without r^uiring substential 

press, for ctMiting purposes. 10 modification of the printing press itself. 

In offset hthographK prrnUng, each prmtmg stage present invention provides an apparatus for ap- 
includes a plate cylinder, to which the printing plates plication of coatings to printed material, in the form of 
are fastened tightly around the circumference, the plate an attachment to be applied to the downstream end of a 
cylinder being equipped with superimposed inking, conventional offset lithographic printing press. The 
watering and wiping mechanisms. The plate cylinder apparatus is releasably mountable in position so as to 
does not come into contact with the paper to be printed, apply a liquid coating composition to the blanket cylin* 
but transfers the image to an intermediate blanket cylin- der of the fmal stage of an offset press, the apparatus 
der, which has a specially composed smooth, rubber including an applicator roller which can bear against 
blanket surface. The blanket cylinder, having received 20 surface of the blanket cylinder and rotate therewith, 
the impression from the plate cylinder, in turn transfers a pick-up roller which applies coating compositiOT to 
it, or offsets it. onto the paper or other material, whilst applicator roUer for transfer to the blanket cylinder, 
it is being carried around an impression cylinder, lo- » reservoir of coating composition in which the 
caied out of contact with the plate cylinder. Litho- pick-up roller runs, to obtain its source of coating mate- 
graphic inks are oil-based, and special precautions nor- 25 "^l. The entire apparatus is constructed as a unit, for 
mally need to be taken to dry the inks after their appli- applk:ation and use with a standard printing press as and 
cation to the printed material, as rapidly as possible required, and removable therefrom when not m 
without spoUing the quality of the printing, so that the ^ ^^^^'^ necessary to .disconnect the nornul 
printed ikaterial can be subsequently handled and ^ liquid supply tram assocuited j^^ 
. L-j -.1. * -1 *v 1- J • ^ 30 press, without even physically removmg it from the 
stacked wiAout damaging the applted pnntmg. ^^^^ ^^^^^ J ^ 

2 Bnef Description of the Pnor Art present invention along with a conventional press. 

An altemadve to conventional drymg of prmted according to one aspect of the present inven- 

sheets issuing from a hthographic printing press, is coat- there is provided an in-line coating apparatus for 

ing of the pnnted sheet with a water-borne system, to 35 attachment to and use in conjunction with an offset 

provide either a gloss or dull coating. Water-borne lithographic printing press which has a final stage in- 

coatings, applied as an aqueous solution or emulsion, are eluding a rotatable blanket cylinder and a rotatable 

capable of providing a simple protective barrier for the impression cylinder, said apparatus being adapted for 

ink, which eliminates the need for the application of continuous surface coating of items printed by said 

spray powder for drying purposes, and protects the ink ^ press, said coating apparatus comprising: 

from abuse whilst its normal setting and oxidation f\inc- a reservoir structure for receiving liquid coating com- 

tions proceed. Much development with water soluble positions; 

polymers has been undertaken in the last few years, to a cylindrical pick-up roller adapted to receive on its 

produce acceptable coatings for this purpose. When surface coating composition from said reservoir struc- 

properly applied, the film is permeable and permits the ture as it routes; 

passage therethrough of oxygen, to permit the normal » cylindrical applicator roller mounted to route with 

setting and drying of the ink. In addiUon to this function »ts surface conucting the routing surface of said pick- 

of protecting printing inks after application to permit so as to transfer liquid coating composition 

their proper drying, water-borne coatings can perform 50 ^^^^ P^^*^-"P applicator roller; 

a useful decorative function to enhance the appearance ^"^^ roUlably driving at least one of said 

of high quality, multiKX)!our printing work, for example P^^'^^'^P '^"^^ applicator roller; 

phonograph record sleeves. relea.sable mounting means for releasably secunng 

If the coating of printed material is conducted m a '^'^ .'PP^^^^ '""'^^ downstream end of said offset 

separate operation, after the matenaJ has been removed 55 Pnntmg press, said mounting means being adapted to 

and isolated from the printing press, the operation is ZT" '^''^^^T' ^^'^ ^'"^^1^ "f^ m T 

^ ^/^ ^ between ±e applicator roller and the final stage blanket 

expensive and mconvemeni. and does not contribute to ^^^^^^ prt,,. 

the solution of the ink drying problems. It is known to p,^^ ^^^^^^^ ^ ^^^^^^-^^ .^^^ 
apply water.bome and organic solvent lacquers m a ^ 3^ ^^^3^^ hthographic printing press having a plurality 
separate operation from the prinung, to provide special. ^^id applicator stages, each including a rotaUble 
decorative fmishes. The u« of solvent based lacquers blanket cylinder and a rotauble impression cylinder, 
introduces fire and explosion hazards ^aij p^^ss including an in-line coating apparatus secured 
There is a need m the industry for a simple and eco- to the down-stream end thereof and operable in con- 
nomical apparatus for application of water-bii^ed poly- 65 junction with the blanket cylinder of the fmal, down- 
mer coalings to pnnted material immediately after the stream stage thereof, the coating apparatus including: 
printmg thereof, ie in-line coatmg with the litho- a reservoir structure for receiving liquid coating corn- 
graphic offset press. positions, 
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a cylindrical pick-up roller adapted to receive on its FIG. 4 is an end view of the apparatus of FIG. 1. 

surface coating composition from said reservoir struc- taken from beyond the left-hand end thereof; 

ture as it rotates; FIG. S is a vertical cross-sectional view of the appa- 

a cylindrical applicator roller mounted to rotate with ratus of FIG. 4. 

its surface at one location contacting the rotating sur* S In the drawings, like reference numerals indicate like 

face of said pick<up roller so as to transfer liquid coating parts. 

T«r^d c^2Sli2?ann«^^^^^^ DETAILED DESCRIPTION OF THE SPECIFIC 

roller, said cylmdncal applicator roller also mounted to pp cot o p pn Pi^nrini xacntt 

rotate with its surface at the second location contacting PREFERRED EMBODIMENT 
the rotating surface of the blanket cylinder of the final 10 With respect to the drawings, and especially to 

stage of the press; FIGS. 1. 2 and 3 thereof, an in-line coating apparatus 

drive means for rotatably driving at least one of said especially for applying water-borne liquid coating com- 

pick-up roller and said applicator roller. positions to printed sheet or web material, comprises a 

T^cci^oin-T-Ti-ixT r^t= T-tic oti ctTco D ci^ P^^^ of Similar end frame members 10, 12 in which arc 
DESCRIPTICW OF THE^ 15 joumallcd shafts of the cylindrical pick-up roller 14 and 

EMBODIMENTS ^ cylindrical applicator roller 15, mounted above the 

A con ventionai ofTsel lithographic printing press has pick-up roller 14. A reservoir structure in the form of an 

at least two stages, and may have four or five stages, open-topped trough 18 is provided, in which coating 

when the machine is used for printing several colours. liquid may be contained, and extending between the 
The final stage of such a printing press normally in- 20 frame members 10, 12. The pick-up roller 14 is mounted 

eludes a plate cylinder, a blanket cylinder and an im- to rotate in the trough 18. The applicator roller 16 and 

pression cylinder, mounted substantially vertically one the pick-up roller 14 have surface contact near the top 

above the other, with a varnish trough and a train of of the pick-up roller 14. The position of pick-up roller 

vertically mounted rollers from the varnish trough 14 b adjustable to a limited extent, towards and away 

downwardly to the plate cylinder, for applying varnish 25 from the applicator roller 16 and relative to the bottom 

to the printed work as it proceeds out of the printing of the trough 18, by sHdable journal blocks 20, 22 slid- 

r^^press. The apparatus according to the present invention ably mounted in apertures in respective end frame mem- 

Ms particulariy well suited for securing to a printing bers 10, 12. The journal blocks 20, 22 are positionally 

press of this type. It is then merely necessary to discon- adjustable in end frame members 10, 12 by means of 

-nect the roller train between the varnish trough and the 30 respective hydraulic cylinders 24, 26 with pistons 28, 30 

^rrplate cylinder, e.g. by removing or displacing one of the protruding upwardly therefrom and passing upwardly 

^rrollers of said train, and the apparatus of the present through apertures in frame members 10, 12 to bear 

" invention can be used in its stead. The apparatus is against the underside of the journal blocks 20, 22. The 

'^^qually applicable to a final ink-applying stage of an cylinders 24, 26 arc connected to a suitable source of 

, -offset press, in similar manner. 35 hydraulic power, not shown. 

Preferably also, I he apparatus according lo the in ven- The shafts of the pick-up roller 14 and applicator 

-^tion includes a metering roller mounted adjacent to the roller 16 are each provided with respective hydraulic 

surface of the pick-up roller, at a location where its motors 32, 34, for rotational drive of the rollers. The 

^.surface carries the coating composition to transfer to motors 32, 34 are mounted in respective structural 

':zthe applicator roller, so that the metering roller may 40 brackets 36, 38 protruding axially beyond side frame 

hmit the quantity of coating composition carried by the member 10 and secured thereto. 

pick-up roller. It is of advantage also to make the posi- A cylindrical rotatable metering rod 40 is provided, 

'; tion of the metering roller adjustable, so that the amount extending parallel to the pick-up roller 14 and applica- 

^Vof coating applied can be adjusted thereby. tor roller 16, and rotatably mounted in bearing blocks 

:~; ' Also according to a preferred embodiment, the appa- 45 42, 43 one at each end of metering rod 40. The bearing 

; Vatus is pivotaily mounted with respect to the frame of blocks are securely bolted to a mounting bar 44 which 

^' the printing machine, and is pivotal about a generally at each end is slidably received in slideways 45. 46 on 

horizontal axis located below the level of the blanket Che inner surfaces of respective end frame members 10, 

cylinder of the press and the pick-up roller of the coat- 12. The slideways are directed radially towards the 

ing apparatus. Then the apparatus can be pivoted 50 pick-up roller 14 so that the proximity of metering rod 

towards and away from the end of the printing press, to 40 to pick-up roller 14 is adjustable by adjusting the 

put (he applicator roller into contact with the blanket position of mounting bar 44 in slideways 45, 46. To 

cylinder for operating purposes, and to move the appli- effect this adjustment, screw shafts 48, 50 are provided, 

cator roller out of contact with the blanket cylinder, threadably engaging brackets such as 54, on respective 

when it IS not required lo use the coating attachment 55 end frame members 10, 12, and received m mounting 

according to the invention. Such an arrangement bar 44. Metering rod 40 is driven for rotation by means 

greatly enhances the versatility of the resulting printing of bevel gears 56, 58 alid hydraulic motor 60 with drive 

press, allowing it to be u>ed in conventional manner shaft 62, mounted on mounting bar 44. The metering 

well as ill applitution of coating by the Lipparatus of the rod 40 is steadied and guided in its rotation by adjust- 

invention. bO able guide blocks 64, 66, the end, pnrt cylindrical siir- 



BRIEF REFHRhNCt TO I HE DRAWINGS 



face of which shdably engages the circumference of rod 
40. The guide blocks 64, 66 ensure an even coating 
FIG I IS a perspective view of an in-ime coating thickness across the width of the press. They serve :o 
.ipparjtus .iccording to the present invention; minimize coating thickness variance caused by roller 

FIG 2 IS a detailed perspective view of the first, 65 sag along its considerable length, or deflection thereof 
'eft hand end of the apparatus of FIG. 1, due to mechanical problems. The guide blocks 64, 66 

FIG 3 is a detailed perspective view of the second, are mounted on the end of respective screw threaded 
right-iianJ end of the apparatus of FIG. 1, bolts 63, 70 'Jircadably rect;ived in apertures in mount- 
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ing^ 44. Above the mounting bar 44» there b pro- of the press. When it is desired to interrupt the applica- 
vTded « tubular strengthening rail 72 extending between tion of coating, the hydraulic cylinders 96 may be pres- 
endframe members 10. 11 surized to pivot the apparatus about rod 90, clockwise 

The mountmg means for releasably securing the coat- with reference to FIGS. 4 and 5, and bring applicator 
mg apparatus to the downstream end of an offset print- 5 roller 16 out of surface contact with blanket cylinder 
mg press compnscs a pair of similar clamps 74, 76 each 108. Tlie printing press conventionafly has a Uquid 
provided with a plate 78, 80 to be bolted to upright end trough and train of smooth surface transfer rollers lo- 

T^Ji^^Jf '^""^^ * cated above the blanket cylinder and plate cylinder (not 
ciMnp 74* 76 has a respective removable block 82, 84 shown) thereof, for supply of other liquids such as var- 
d^mng a circular aperture 86, 88. There is provided a 10 nishes to the printed sheet via the blanket cylinder, 
cyhadncal mounting rod 90 on the apparatus, extending When the apparatus according to the invention is 
between the end frame members 10, 12 at the lowermost moved to its operative position shown in FIGS: 4 and 5, 
part thereof. The mounting rod 90 is received in drcu- the conventional liquid application is rendered inopera- 
bf apertures 86, 88 in the clamps to form a pivotal tivc by interrupting the liquid supply roller train 
ooeaection of the q)paratus to the press at this lower- 15 thereof. The conventional system can readily be re- 
P*^ placed and used when the apparatus of the invention is 
At Its upper part, the apparatus is connected to the not to be employed and b pivoted to its inoperative 
prcM by means of a pair of length adjustable linkages, position or removed entirely from the press. 
o«e attached to each end of frame member 10, 12. Each The apparatus according to the present invention 
tokage comprises a yoke 92 secured to an uppermost 20 thus provides a simple and versatile in-line coating 
protrusion 94 on the respective end frame member 10, means for use with conventional, standard offset litbo- 
12 (ice espeaally FIG. 2), the yoke 92 having pivotaDy graphic printing presses. It is well suited for the applica- 
•ecured thereto a hydraulic cylinder 96 and piston 98, tion of water-based polymer coatings to newly printed 
the end of piston 98 having a bifurcated formation 100 work, to protect the ink thereon whilst it sets and 
fur pivoul securing to a bracket 102 on the end frame 81 25 hardens. It requires a minimum of modifications to the 
of the press. Thus hydraulic cylinder 96 can be pressur- standard press and easily installed as an "add-on" item 
aed to extend piston 98 and cause pivoting of the coat- It does not interfere with sheet feed and collection ap- 
ing apparatus relative to the frame 81 of the press, about paratus of the press, and can be used with conventional 
the mner horizontal axis provided by the mounting rod dryers if desired. Once installed it can be moved to an 
90. The forwardmost position of the pivoting move- 30 inoperative position simply and easily without total 
mcntof the apparatus towards the press frame 81 is removal from the press if desired, and the press restored 
limited* to an adjustable extent, by a stop means com- to its full conventional operation, 
prising a p^ of bolts 104, 105 threadably received in Whilst a specific preferred embodiment of an appara- 
rwpecave threaded sleeve mounts 106, 107. one at each tus according to the invention has been described and 
«d frame member 10, 12 at the top surface thereof, the 35 illustrated in detail herein, it will be appreciated that 
bolts 104, 105 protruding axiaUy towards the end frame this is for Ulustrative purposes only and is not to be 
81 of the press. construed as limiting. Many variations of standard 
The mountmg and operation of Uie apparatus of the parts, e.g. use of alternative drive means and power 
present mvention will be apparent from the foregoing actuation means, will readily occur to those skilled in 
di«Tipuon and particularly with reference to FIGS. 4 40 the art The scope of the invention is dcfmcd by the 
and 5 of the accompanying drawings. The apparatus is appended claims, 
mounted in position on the end frame 81 of an offset What we claim is: 

lithographic printing press, the fmal, downstream sUge 1. An in-line coating apparatus for attachment to and 

of which includes a blanket cylinder 108 and impression use in conjunction with an offset lithographic printing 

cylinder 110. between which printed material is fed. 45 press which has a final printing stage including plate, 

Tlie mountmg is accomplished using releasable clamps blanket and impression cyUnders, said blanket cylinder 

74. 76 pivotally engaging mounting rod 90, and by con- engaging with said impression cylinder to print a sheet 

nectmg bifurcated formations 100 on piston rods 98 to passing between the blanket and impression cylinders, 

brackets 101 Coating liquid 112 is introduced into said apparatus being adapted for continuous surface 

trough 18. The relative position of pick-up roller 14. 30 coating of items printed by said press and passing in 

applicator roller 16 and metering rod 40 are adjusted to contact with said blanket cylinder of the final printing 

provide the pick-up and transfer of coating liquid 12 in stage thereof, the coating apparatus comprising: 

the desired amount. Hydraulic cylinders 96 are con- a reservoir structure for receiving liquid coating com- 

traded to pivot the apparatus about rod 90 and bring positions; 

applicator roller 16 into light surface contact with blan- 55 a cylindrical pick-up roller adapted to receive on its 

ket cylinder 108 of the press. The contact pressure is surface coating composition from said reservoir 

limited by presetting the position of stop bolts 104, 105 structure as it rotates- 

in their respective sleeves 106, 107, lo engage the end a cylindrical applicator roller mounted to rotate with 

frame 81 ot the press at the desired position. This pre- its surface contacting the rotating surface of said 

vents undue pressure on and consequent damage to the 60 pick-up roller so as to transfer liquid coating com- 

surtace of the blanket cyhnder 108. The various drive position from the pick-up roller to the applicator 

motors for the apparatus are activated to drive the rol- roller; 

lers etc. at the desired speed to match that of the press. drive m^ns for roUUbly driving at least one of said 

Coanng liquid 112 is picked up from trough 18 by pick- p,ck-up roller and said applicator roller- 

t"nr7"irii ^'"'^^'r'* '""^ ^' transferred to applica- 65 releasable mounting means to mount said apparatus 

tor roll 16 by surface contact therewith, and thence adjacent the blanket cylinder of said final pnntine 

sli"™ '''"'r '^''^ ^^^^ mountrng m^n! 

sheets primed by and issuing from the downstream end being effective to secure the apparatus to the press 



W019I80 



4,270,483 

7 8 

and including control means for moving the appli- roller and the applicator roller, to vary the surface 

cator roll independently of said blanket cylinder so contact pressure therebetween. 

that the blanket cylinder remains in engagement ^- The apparatus of claim 1 wherein the releasable 

with said impression cylinder, between a first op- mounting means is a pivotal mounting means compris- 

erative position in which said applicator roll is in 5 ing a lower pivot mount for releasably attaching to a 

engagement with the blanket cylinder of the final ^^wer part of the frame of the printing press, said lower 

printing stage of said press and a second, inopera- P'^^^ '"^""^ ^^^^ disposed below the pick-up roller 

tive position in which said applicator roll is disen- applicator roller, and an upper mount for releasable 

gaged from said blanket cylinder, said control attachment to a higher part of the frame of the printing 

means constituting means permitting said final Press, said upper mount being disposed above the appli- 

stage optionally to be used as a printing sUge and }u' a length adjustable mkage, 

as a coating stage the length of said hnkage being adjustable m a direction 

2. The apparatus of claim 1 further including a meter- T.!'t^!l^nT^^^^^^^ ^ T"^ i 

^ . ... r ' * cause pivotmg of the apparatus relative to the prmtine 

mg roller mounted adjacent to the surface of the pick- ^^^^ lower pivot mount, thereby bringing 

up roller at a location where said surface cam« coating the applicator roller into and out of operative contaci 

composition to transfer to the applicator roller, said ^jt^ the blanket cylinder of said printing press, 

metering roller being adapted to limit the quantity of xhe apparatus of claim 5 also including an adjust- 

coating composition earned by the pick-up roller. able stop means mounted on the upper part thereof. 

3. The apparatus of claim 2 wherem the metering 20 adapted to engage the end frame of the printing press to 
roller is positionally adjustable, towards and away from limit the pivoting movement of the apparatus towards 
the pick-up roller. the end of the printing press when the applicator roller 

4. The apparatus of claim 3 including adjustment is brought into contact with the blanket cylinder, 
means for adjusting the relative positions of the pick-up * * » ♦ » 

25 
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[57] ABSTRACT 

Disclosed are improved methods and apparatus for 
printing, including equipment for adapting an offset 
press so that it may be operated flexographically, either 
to coat stock or print on it, without impairing the func- 
tion of the press as an offset press. In addition, the 
equipment improves the application of two-part inks or 
catalyst set inks and permits simultaneous printing and 
coating of stock. The equipment includes a pair of rol- 
lers and an ink pan, as well as drive means for the rol- 
lers, and mounting means for bringing one of the rollers 
into ink transfer contact with the blanket roll of an 
offset press. The mounting means includes quick-release 
collars for easy removal of the rollers from the press 
when they are not needed, and for maintenance, 

4 Claims, 7 Drawing Figures 
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OFFSET LITHOGRAPHIC PRESS WITH INK 
METERING SYSTEM FOR BLANKET CYLINDER 

BACKGROUND OF THE INVENTION 5 

Offset lithographic printing is a method employing a 
plate cylinder which carries a planographic printing 
plate, whose image and non-image portions are substan- 
tially coplanar, the image area being hydrophobic and 
the non-image area being hydrophilic, A dampening 
system applies aqueous solution to the non-image areas 
of the piatc, and an inking system applies a greasy ink to 
the image portions. The thus coated plate is rotated into 
contact with a resiliently surfaced blanket cylinder, 
thereby transferring the mk (and dampening soluuon) 
from the plate cylmder to the blanket cylinder Printing 
stock, in either sheet or web form, is fed against the 
blanket cylinder by an impression cylinder, and the ink 
(and dampening solution) is transferred to the stock, 
thus completing the printing operation except for any ^0 
heat-drying which may be employed. 

Flcxographic printing represents a different approach 
than offset printing, and its most common applications 
involve printing on web stock employed in packaging, 
iuch as corrugated stock, plastic, etc. Printing plates arc 25 
employed in which the image areas are raised with 
respect to the non-image areas, rather than being co-pla- 
nar with them. There is no blanket cylinder, and the 
plate cylinder comes mto direct contact with the stock, 
which is delivered against it by an impression cylinder. 30 
Ink is applied to the image areas of the plate by rollers 
working in an ink pan adjacent (he plate cylinder. 

Each of these two methods of printing has its own set 
of advantages and disadvantages, but as the an has 
developed thus far. it has not been possible to operate 35 
both methods on a single press, using whichever is most 
advantageous for a given job. In ihe an of offset print- 
ing, techniques of sheet feeding are highly developed, 
while, as pointed out above, web feed is normative for 
flexographic presses, and the advantages of flexo- 40 
graphic printing are largely foregone in sheet-fed appli- 
cations. 

In the field of offset printing, development work is 
being done on catalyst-set inks and other two-part ink 
systems. One difficulty with catalytic systems is the 43 
tendency of the catalyst to back-migrate from its point 
of application to the plate cylinder mto the mk fountain, 
where it causes premature setting of the ink. 

In some printing applications, it is desirable to coat 
the stock with a varnish or other coating after the pnnt- SO 
mg has been applied, instead of printing on top of stock 
prccoated by the paper manufacturer For such applica- 
tions, printing houses have a need for equipment capa- 
ble of applying a suitable over-coating to printed stock. 
Preferably, such equipment should be capable of apply- 53 
ing the coating simultaneously with the printing, but in 
any event, it should be capable of applying the coating 
m a separate step. 

SUMMARY OF THE INVENTION ^ 

The present invention addresses the problems and 
needs just outlined. In accordance with the present 
invention, equipment is provided for mounting on an 
offset press for feeding mk, mk component, coating 
material, or another liquid directly to the blanket roll of 65 
rhe press The equipment of the invention includes an 
mk fountam. at least a pair of rolls mounted to work in 
the fountain to pick up mk iherefrom, means for movmg 
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one of said rolls into and out of ink transferring contact 
with a blanket roll, dnving means for the rolls, and 
means for mounting these pans on an offset press adja- 
cent its blanket roll, and for adjusting and aligning their 
position with respect to the blanket roll. In its preferred 
form, the mounting means includes quick release collars 
enabling easy removal of the rolls of the invention from 
the press for cleaning and maintenance, and so they will 
be out of the way when the press is used in operations 
not involving their use. 

As those with ordinary skill in the art know well, 
offset presses ore and have been produced in many 
different sizes and configurations. The equipment of the 
invention is made up of standardized components 
which, in most instances, may be readily adapted to 
presses of many different configurations with little or no 
change in any given component. 

The rolls employed in the invention may have sur- 
faces of various kinds which are effective for picking up 
and transferring ink, and need not have identical sur- 
faces. For example, one roll may be rubber coated, 
while the other may be etched metal. The drive system 
for the rolls is preferably through a motor independent 
of the motor dnving the rolls of the press, and it is 
preferred that a variable speed control be provided so 
that the rolls of the invention may be driven at selected 
surface speeds with respect to the surface speed of the 
blanket roll. In this way an additional means of control- 
ling the transfer of ink to the blanket roll is provided, 
since the relative surface speeds of the blanket and 
transfer rolls determine the degree of scrubbing action 
between the two, and the intensity of the scrubbing 
action influences the thickness of the ink film trans- 
ferred. 

The equipment of the invention, when associated 
with an otherwise conventional offset press, materially 
increases the versatility of the press, and makes possible 
practice of the several method aspects of the invention- 

A conventional offset press, with the equipment of 
the invention mounted thereon, may be operated as a 
paper coater by placing a fully exposed photosensitive 
plate on the blanket roll, thereby effectively converting 
it to a plate cylinder positioned in the same relative 
position as the plate cylinder of a flexographic press, 
that is, working against the impression cylinder. The 
true plate cylinder is disengaged from the thus con- 
verted blanket roll, and may even be removed from the 
press if desired. (The disengagement or removal of the 
plate cylinder also effectively disengages the dampen- 
ing and inking systems associated with that cylinder.) 

The ink fountain of the equipment of the invention is 
then loaded with coating material, and the transfer roll 
is positioned to work against the blanket roll which has 
been converted to a plate cylinder, at a selected relative 
surface speed. The blanket roll is placed in rotation, and 
stock to be coated On either sheet or web form, depend- 
ing on the press) is fed against the rotating blanket roll 
by the impression cylinder. Coatmg matenal is thus fed 
from the fountain to the transfer roll, from that roll to 
the plate on the blanket roll, and then from that plate to 
the stock. 

The equipment of the invention is especially well 
adapted for applying water base acrylic or poly are- 
thane coatmg materials, which are safer and more desir- 
able environmentally in the press room, and which 
make possible water clean-up, thus saving on petroleum 
based solvents. 
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The fully exposed photosensitive plate which was From the foregoing it can also be seen that catalyst 

used lo convert the blanket roll to a plate cylinder may may be incorporated into the coating materiaJ, and a 

be replaced by a flexographic plate having raised image catalyst set ink employed in the simultaneous prmting 

arca^ and the coating material in the fountain of the and coating operation. 

equipmcni of the invention replaced with a flexographic 5 From the foregoing, it can be seen that a major object 

type mk The offset press in this condition is thereby of the present invention is to greatly increase the capa- 

madc capable of printing flexographically when cir- bilities of offset presses by adding to them a relatively 

cumMa-ices make it desirable to use this printing tech- simple and inexpensive set of equipment, 

niquc. Nfciih a far smaller capital investment than would In particular, it is an object of the invention to equip 
be necessary lo obtain a separate flexographic press. 10 an offset press so that it may print in a flexographic 

w hen It IS desired to operate the press as a conven- mode when desired and yet be readily returnable to 

ticna; offset press, the coating plate or flexographic operation in the standard offset mode. 

pU:c on the blanket roll is removed, and the transfer roll addition, it is an object of the invention to equip an 

u T.o^ ed cut of working engagement with the blanket o^set press so that is is capable of operation as a paper 

TO'. If desired the transfer roll and pick-up roll may be coater, coating over printing either simultaneously with 

rerv-vpc from the press entirely. The plate cylinder is printing, or in a separate step, 

br.jj^h: back mto engagement with the blanket roll, Another object of the invention is to equip an offset 

anj the presi is thereby placed in condition to operate in P^^^ handle two part or catalyst set inks, 

(he correctional offset manner. another object of the invention is to equip an 

U .^m :t IS desired to conduct offset printing utilizing P^*^** simultaneously print with catalyst set ink 

d v*:x>M se: mk, the press is set up in the conventional ^"f '^^f!.^!'^ over the printing. 

r-a^' md^-^ but with the transfer roll of the equip- addition, it is an object of the mvention to provide 

menj ..f t^>e invention positioned to work against the ^ set of equipment giving an offset press the above- 

bian.r. ro! The primary ink Component is placed in the described capabilities, which equipment is made up of 

m..r lountam feeding ink to the plate cylinder. The standardized components readily adaptable to presses of 

ca al>sE taring component is placed on the blanket roU "^^"^ ^^^^^"^"^ sizes and configurations. 

b> rhc transfer roll prior in time to the transfer of the "^.u ^^.u^' foregoing objects and pur. 

pr:n,.r> mk component from the image areas of the f^""'; P"n>oses. are 

■ pUtccvhnder to the blanket roll. The thus catalysed ink ^^u^t^^^^ 

on the Dl^et roll is then transferred to the stock I'^IL'l^^^^^ 

. brought against the blanket roU by the impression cylin- accompanying drawmgs. 

tier DESCRIPTION OF THE DRAWINGS 

JlZlr^TJlTJ!^n^^^^ are obtajped in accor- ^ ^ ^ diagrammatic side elevational view. 

: t^Z IT, Ln T?T' ? 35 with many standard structural parts omitted for the sake 

alyscd on the blanket roll immediately prior to lU trans- ^ ^^^^ ^/^j^j^j, ^^^^ 

. fer to the stock, instead of at some pomt up on the plate ^he equipment of the invention; 

^L^J' k" .r^i' "'h^''' h .V^'^h ''"'^^ TIk "^T^ P^G. 2 is a fragmentary perspective view on an en- 

may be employed, and the danger of the mk setting , ^ scale of one embodiment of the equipment of the 

prematurely on the plate cylinder is substantially elimi- « invention, showing also a portion of an offset press on 

nated Furthermore, smce the catalyst component of the which it is mounted' 

:mk. and its point of application, are farther removed piG. 3 is a sectional side elevational view of the 
frorn the mam ink fountain, the danger of significant counting means for the metering roll and transfer roll 
back-migration of the catalyst component up into the employed in the embodiment of FIG. 2. the section 
mam mk fountain is greatly reduced, if not completely 45 being taken on line 3—3 of FIG. 2; 
clirninated. «... . . FIG. 4 is an exploded perspective view of a portion 
, Another advantage Howmg from the use of catalyst- of the mounting means of FIG. 3; 
set mk IS that the need for spraying anti-ofisel powder piG. 5 is an exploded perspective view of another 
onto the freshly printed stock to prevent the sheets from portion of the mounting means of FIG. 3- 
stickmg together ts eliminated, thus improving the press 50 FIG. 6 is an tnd elevaUonal view of another embodi- 
room environment and making U safer. rncm of mounting means for the metering and transfer 
When It IS desired to coat slock simultaneously with rolls of the invention, showing the transfer roll in 
the printing of it, the press is set up m conventional contact with an offset press blanket cylinder; and 
offset manner, except that coating material (and litho- FIG. 7 is an end elevational view similar to FIG. 6, 
graphic plate desensitizing material, such as phosphoric 55 showing the metering roll moved out of contact with 
acid and gum arabic) is placed in the fountain of the the blanket cylinder, 
equipment of the invention, and the transfer roll is posi- 
tioned to work against the blanket roll. In accordance DESCRIPTION OF THE PREFERRED 
with this aspect of the invention, a layer of coating EMBODIMENTS 
material is first placed on the blanket roll. Ink is then 60 Attention is first directed to FIG. 1, which shows a 
placed on top of it by the plate cylinder When the conventional offset press in very diagrammatic form, 
blanket roll contacts the stock, the ink is transferred to The primary components of the press which are of 
the stock, with the coating material being transferred to present interest are the plate cylinder 10, blanket cylin- 
the stock pnmarily on top of the ink. as well as over the der 11, and impression cylinder 12. Mounted adjacent 
non-image areas. In such operations careful attention 65 the plate cylinder is a dampening system 13, including a 
must be given to balancmg aqueous and oily materials dampening fountain 14, a metering roll 15, and a damp- 
both in the ink and varnish in accordance with good ening roll 16 Also mounted adjacent the plate cylinder 
practice in the arc. ii an inking sysiem 17, including a paste ink fountain 18 
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and a set of metering and transfer rolls 19. Various 
systems of metering and transfer rolls are in common 
use, and the roll set 19 in FIG. 1 is intended to be merely 
illustrative. A supply of printmg stock 20 (shown as 
stacked sheets, but it may be a roll of web stock) is 5 
positioned to be fed, by conventional feeding means not 
shown in FIG. 1 to the impression cylinder 12. 

The press as just described is conventional. In its 
conventional operation, a planographic plate is 
mounted in plate cyhnder 10. which rotates clockwise 10 
as FIG. 1 is drawn. Aqueous dampening solution is 
applied to the hydrophilic non-image portions of the 
plate by the dampening system 13 as the plate is rotated 
past dampening roll 16. Greasy ink from fountain 18 is 
applied to the hydrophilic image portions of the plate IS 
by metering and transfer roll set 19. As the inked and 
dampened portion of the plate is further rotated, it 
comes mto contact with the resilient surface of the 
blanket roll 11, which rotates counter-clockwise as 
FIG. 1 is drawn. The ink and dampening solution are 20 
transferred by this contact to the surface of the blanket 
roll. 

Printing stock is fed from supply 20 onto clockwise 
rotating impression cylinder 12, which carries it 
through the nip between blanket cylinder 11 and im- 25 
pression cylinder 12. As the stock passes through this 
mp, the mk and dampening solution are transferred 
from the blanket cylinder to the stock, which is led 
away from the press by a take-off roll 21. 



blanket roll, one of which appears in FIG. 2 where it is 
designated 37. These, too, are exploited as mounting 
surfaces in the practice of the invention. Again, if such 
surfaces are absent from a particular press, they may be 
added. 

The mounting means of the invention includes main 
mounting plate 38. which slidingly rests on surface 36, 
and two side mounting plates 39, one attached at either 
end of plate 38 to press frame surface 37. As can best be 
seen in FIG. 5, plate 39 has a cut-out 40 in the bottom 
thereof, while the end of plate 38 has a tongue 41 
formed on it. Tongue 41 is narrower than cut-out 40, so 
that when tongues 41 are fitted into cut-outs 40 at each 
side of the press, there is room for mounting plate 38 to 
be slid on surface 36 toward and away from the blanket 
roll. 

In accordance with the invention, control of the posi- 
tion of mounting plate 38 (and of the equipment 
mounted on it) with respect to the blanket cylinder is 
provided by adjusting screw 42 which runs in clearance 
boles 43 and 44 in plate 39 and clearance hole 45 in 
tongue 41. Adjusting screw 42 is secured to plate 39 by 
set nuts 46 and 47, and locked against rotation when 
adjustment is completed by lock collars 48 and 49. 
Clearance hole 45 in tongue 41 has threaded inserts 50, 
51, mounted in either end thereof, and screw 42 is 
threaded through them. Thus, when adjusting screw 42 
is rotated it will push plate 38 toward the blanket cylin- 
der or pull it away from the cylinder, depending upon 



Conventionally, means are provided on an offset 30 the direction of rotation of the screw. By turning and 
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press such as that shown in FIG. 1 for moving the plate 
cylinder out of contact with the blanket cylinder for 
set-up. cleanup and maintenance purposes, and provi- 
sion is also made for removing various rolls and cylin- 
ders from the press. 

In FIG. I, the equipment of the invention is shown as 
applied to the conventional offset press just described. 
It is designated generally as 30, and the components 
thereof appearing diagrammatically in FIG, 1 are ink 
fountain pan 31, metering roll 32, transfer roll 33, vari- 
able speed drive motor 34, and drive train 35. Drive 
motor 34 is preferably provided with a speed control so 
that the relative surface speeds of transfer roll 33 and 
blanket roll II may be established at desired values. A 
single metenng roll 32 is shown in FIG. 1, but those 45 
skilled in the art will understand that multiple roll me- 
tering systems may be employed without departing 
from the scope of the invention. 

The equipment of the invention 30 is shown in FIG. 
1 as mounted on the offset press so that transfer roll 33 
is in contact with blanket cyhnder 11, and metering roll 
32 is disposed in fountain 31 and in contact with transfer 
roll 33. The mounting means by which this is accom- 
plished are not shown in FIG. 1 for the sake of simplic- 
ity, but are shown in full detail m FIGS. 2 through 5, to 
which attention is now directed. 

In the case of a number of widely used offset presses 
the frame or other stationary portion of the press in- 
cludes a substantial horizontal surface running the 
length of the blanket cylinder. This surface is desig- 
nated 36 in FIG. 2. and it is exploited as a mounting 
surface in the practice of the invention. If no such sur- 
face exists on a panicular press to which the invention 
is to be applied, a shelf may be added to the press frame 
to provide one, the geometry of the shelf depending on 
the geometry of the press frame. Similarly, on many 
presses, the frame includes a pair of convenient vertical 
surfaces located above surface 36 ai cither end of the 
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then locking the adjusting screws at either end of plate 
38, the plate may be brought to the desired position 
with respect to the blanket roll and held there. 

As appears best in FIG. 2, ink fountain 31 is posi- 
tioned on main mounting plate 38, as are the roll mount- 
ing means designated generally as 52. 

The structure of roll mounting means 52 may best be 
understood by a consideration of FIGS. 2-4. In the 
embodiment shown in those Figures, the roll mounting 
means comprise a pair of vertically oriented base plates 
53, 54 which are positioned parallel to each other on 
mounting plate 38, one pair being positioned at each end 
of fountain pan 31. Mounted between the base plates 
and carried by them are two collars which support the 
shafts of metering roll 32 and transfer roll 33, these 
shafts being designated 32a and 33a, respectively. 

Metering roll collar 55 is made up of a pair of bottom 
yokes 56, 57 which are pivotally mounted on the verti- 
cal bases 53, 54 by pin 58, which passes through holes 
59, 60 m the bottom yokes and is fixed in holes 61, 62 of 
vertical base plates 53, 54. The metering roll collar also 
includes a top yoke 63, one side of which is pivotally 
attached to the bottom yokes by pin 64, and the other 
side of which is detachably connected to the bottom 
yokes by swing bolt 65 and nut 66. Mounted in the 
yokes of the metering roll collar is a split bushing 67, 
which engages the housing of anti-friction bearing 67fl 
carried on shaft 32a From the foregoing, it can be seen 
that metering roll 32 can easily be removed from collar 
55 by merely loosemng nut 66. and swinging top yoke 
63 to open the collar. Remounting roll 32 is similarly 
easily accomplished. 

Metenng yoke collar 55 and metering roll 32 may be 
pivoted toward and away from transfer roll 33, the 
pivoting taking place around 58. The degree of pivoting 
is controlled by bolt 68, which works in a threaded hole 
in main mounting plate 38, and which engages wings 69 
on bottom yokes 56, 57. In this manner provision is 
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made for controliing the pressure with which the meter- 
tng roli and transfer roll contact each other, and this 
pressure in turn is one means of controUing the rate at 
which liquid is fed from the fountain pan to the blanket 
roll 5 

Transfer roll collar 70 is also made up of a pair of 
bottom yokes 71, 72, which are slidingly mounted on 
vertical base plates 53, 54 by pins 73, 74 which pass 
through holes 75, 76, 77, 78 in the bottom yoke and 
work in slots 79, 80, 81, 82 in vertical base plates 53, 54. 10 
The transfer roll collar further includes a top yoke 83, 
which is pivoted to the bottom yokes on one side by pin 
84, and detachably connected to them on the other side 
by swing bolt 85 and nut 86. Within the yokes is 
mounted a split bushing 87, which in turn engages anti- 15 
friction bearing 87fl carried on shaft 33a. This arrange- 
ment facilitates installation and removal of transfer roll 
33 

An actuating bar 88 is provided for moving transfer 
roll collar 70, and transfer roll 33 into and out of contact 20 
with the blanket roll. In the embodiment of FIGS. 2-5, 
the direction of this movement is substantially vertical, 
but in other embodiments designed to fit a particular 
presi it may be at an angle or even horizontal. Actuating 
bar 88 has a slot 89 therein to clear pin 58 and cam slots 25 
90. 91, therein positioned to work against pins 73, 74 of 
the transfer collar to lift the transfer roll when the actu- 
al" ating bar is moved to the right as FIGS. 3 and 4 are 
drawn. The end of bar 88 is curved as at 92 to avoid 
"""^ interference with bolt 68. A solenoid or air-operated 30 
V.- ' piston and cylinder 93 (see FIG. 2) is provided for 
Ir^ power operation of the actuatmg bar. 

From the foregoing discussion of the mounting means 
of the invention as shown in the embodiment of FIGS. 
'\; 2-5, it can be seen that the following capabilities are 35 
,r provided; (1) the position of the transfer roll with re- 
j sped to the blanket roll may be adjusted without alter- 
L ing its position with respect to the metering roll and ink 
fountain, since these parts move with it on the movable 
I: mam mounting plate; (2) the contact pressure between 40 
; the metering roll and the transfer roll can be adjusted by 
I, - pivotmg the metering roll; (3) the transfer roll can be 
I moved into and out of contact with the blanket roll; and 
; (4) both the metering roll and the transfer roll can be 
~ ' easily removed for cleanup and maintenance, or merely 45 
to get them out of the way when they are not needed. 

Referring again to FIG. 2, it can there be seen that 
roll shafts 32a and 33fl have drive gears 94, 95 mounted 
thereon adjacent their ends. Alternately, these gears 
may be mounted inboard of beanngs 67fl and 87a, but 50 
they have been shown as drawn in FIG. 2 for clarity in 
presentation. Gears 94, and 95 are dnven by other gears 
of the drive train (represented diagrammatically at 35 m 
FIG. 1) and ultimately by drive motor 34 (FIG. l). 

An additional means for exercising control over the 55 
flow rate of liquid between the fountain pan and the 
transfer roll is provided by metering bar 96, which is 
aUjusLably mounted on the ink fountain by mounting 
bmcAci 97 bO that it lies clcsel> adjacent the surface of 
metering roll 32. In this way the thickness of the layer 60 
of liquid carried on the surface of the metering roll to 
the nip between it and the transfer roll may be con- 
trolled by adjusting the spacing between the bar and the 
roll 

Attention is now directed to FIGS. 6 and 7, which 65 
show an alternate embodiment of the roll mounting 
means of the invention, which is especially useful on 
those presses whose structure is such that it is more 
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convenient to move the transfer roll into and out of 
contact with the blanket cylinder by an actuator which 
is generally vertically mounted rather than by a hori- 
zontal actuator such as that employed in the embodi- 
ment of FIGS. 2-5. Many of the parts are similar or 
substantially the same as those discussed in connection 
with that embodiment, and reference is made to the 
above discussion for a detailed understanding of those 
parts. 

In the embodiment of FIGS. 6 and 7, the vertical base 
plates 100 are pivotally mounted between a pair of ver- 
tical support plates 101, which are in turn bolted to main 
support plate 102. The pivot point is at bolt 103, which 
also serves to anchor metering roll adjusting screw 104 
by passing through an eye formed in the end thereof. 

The horizontal actuating bar 88 of the FIGS. 2-5 
embodiment is omitted, and is replaced by actuating rod 
105, which may be the piston rod of air-operated piston 
and cylinder unit 106. Pins 107, 108, connect transfer 
roll collar 109 to vertical base plates 100 so that when 
actuating rod 105 pivots plates 100 about bolt 103, the 
collar 109, as well as transfer roll 110, is pivoted toward 
or away from blanket cylinder 111, while maintaining 
its position with respect to the adjusted position of me- 
tering roll 112. 

With the foregoing description of the equipment of 
the invention in hand, its mode of operation, and the 
mode of operation of an offset press equipped with it, 
can be described with primary reference to FIG. 1. 

The equipment of the invention 30 is first positioned 
so that the transfer roll 33 establishes satisfactory 
contact with the blanket cylinder 11 (when it is actuated 
into its contact position) by adjusting the portion of the 
mounting means illustrated in FIG. 5, and the metenng 
roll pressure against the transfer roll is adjusted to a 
satisfactory level by pivoting its mounting collar. 

As FIG. 1 is drawn, the thickness of the printing 
stock and the thickness of the layer of ink or coating 
material on rolls 32 and 33 and blanket cylinder 34 are 
both greatly exaggerated for clarity of illustration, 

FIG. 1. as drawn, shows the press and the equipment 
of the invention set up and operating as a paper coater. 
Plate cylinder 10, including its dampener 13 and inking 
system 17, is spaced out of contact with blanket cylinder 
11, and is inactive in this mode of operation. A fully 
exposed photosensitive plate is mounted on the blanket 
cylinder. Coating material (varnish) is placed in foun- 
tain 31. As motor 34 drives metering roll 32 and transfer 
roll 33, a layer of coating material is picked up from the 
fountain and transferred to the plate on the rotating 
blanket cylinder. As the rotating blanket cylinder en- 
gages sheets of paper stock (or a web of stock) pres- 
ented to it by impression cylinder 12, the layer of coat- 
ing materia] it carries is transferred to the stock, thus 
coating it. 

If the above mentioned photosensitive plate is re- 
moved from blanket cylinder 11 and is replaced with a 
flcxographic printing plate and if the coating material in 
fountain 31 :s replaced by flcxographic type ink, then 
FIG. 1, as drawn, represents (he equipment of the in- 
vention operating to enable the offset press to print 
flcAOgraphically. Flcxographic ink is transferred by 
rolls 32 and 33 to the image areas of the flexographic 
plate on blanket cylinder 11, and thence to the stock. 

If the oflset press is again needed for conventional 
offset pnnting. transfer roll 33 is disengaged from the 
blanket cylinder, and if desired, it and metering roll 32 
may be completely removed from the press. The plate is 
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removed from the blanket cylinder, and the plate cylin- 
der IS relumed to engagement with the blanket cylinder, 
thus restoring the press to conventional offset configu- 
ration. 

With the press in offset configuration, and with trans- 5 
fer roll 33 engaging the blanket roll, catalyst-set ink 
printing may be performed, with the catalyst compo- 
nent being placed m fountain 31. Similarly, simulta- 
neous pnnting and coating, including printing with 
catalyst set ink may be performed. 10 

I claim: 

1. Apparatus for attachment to an offset lithographic 
press of the kind having a plate cylinder, a blanket cyl- 
inder, and an impression cylinder, said apparatus com- 
prising: 15 

an ink fountain 

an ink transfer roll; 

an ink metering system positioned to transfer ink 
from said fountain to said transfer roll, said meter- 
mg system Including at least one metering roll; 20 

mounting means for mounting said fountain, transfer 
roll and metering system on said press adjacent its 
blanket cylinder, said mounting means including 
means for adjusting the position of said transfer roll 
with respect to said blanket cylinder said mounting 25 
means comprismg; 

a main mounting plate slidingly mounted on a sub- 
stantially horizontal surface of said press adja- 
cent said blanket cylinder; 

adjusting screw mounting means attached to said 30 
press adjacent each end of said main mounting 
plate; 

an adjusting screw confmed against endwise move- 
ment in its mounting means but free to rotate 
therein; 35 

threaded means on said main mounting plate 
threadedly engaging said adjusting screw, 
whereby rotation of said adjusting screw slides 
said main mounting plate toward and away from 
said blanket cylinder; ' 40 

said fountain being mounted on said main mounting 
plate; and 

said mounting means further comprising: 
(i) vertical base plates mounted on said main 
mounting plate adjacent each end of said foun- 45 
tain; and 

(ti) collars mounted on said vertical plates and 
engaging said metering roll and said transfer 
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roll to support them above said fountain, the 
upper portion of said collars being pivotable 
with respect to the lower portions thereof to 
thereby provide for rapid removal and instal- 
ladon of said rolls out of and into said collars; 
means for adjusting the pressure between said meter- 
ing roll and said transfer roll; 
means for moving said transfer roll into and out of 
contact with said blanket cylinder including means 
mounting said collars engaging said transfer roll on 
said vertical base plates for movement with respect 
to said vertical base plates toward and away from 
said blanket cylinder and 
a variable speed motor for said metering roll and said 
transfer roll, 

2. Apparatus in accordance with claim 1 in which 
said adjusting screw mounting means comprise a side 

mounting plate mounted on said press adjacent an 
end of said main mounting plate, said side mounting 
plate having a cut-out in the bottom thereof, and in 
which 

said main mounting plate has a tongue at an end 
thereof narrower than said cut-out and projecting 
thereinto, and in which 

said adjusting screw passes through said side mount- 
ing plate and said tongue. 

3. Apparatus in accordance with claim 1 and further 
comprising mounting means for each of said collars 
engaging said transfer roll each of said collar mounting 
means comprising: 

a guide slot on one of said vertical base plates; 

an actuating bar positioned parallel to said one verti- 
cal base plate; 

a cam slot in said actuating bar; and 

a pin in each of said collars passing through said guide 
slot and said cam slot, to thereby provide for said 
movement of said collars toward and away from 
said blanket cyhnder upon reciprocal movement of 
said actuating bar along said vertical base plate. 

4. Apparatus in accordance with claim 1 in which 
said mounting means for said collars engaging said 
transfer roll comprises: 

pivot means on said vertical base plates mounting 
both said transfer roll engaging collars and the 
collars for said metering roll for pivoting' move- 
ment with respect to said blanket cylinder; and 

an actuating rod for effecting said pivotal movement. 
* * « * * 
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[57] ABSTRACT 

A varnishing unit for applying varnish in a strip of 



selected width on a sheet carried on the impression 
cylinder of a printing press distinguished by use of a 
plurality of adjustable varnish blocking rollers arranged 
adjacent a fountain roller between a varnish trough and 
a metering nip formed between a metering roller and 
the fountain roller. The blocking rollers are hard sur- 
faced and of relatively small diameter, and are secured 
to the frame by arms located at the respective ends of 
each roller. Each blocking roller is individually adjust- 
able between (a) a position in which it forcibly indents 
the surface of the fountain roller so as to sntetantially 
cut off the flow of varnish to the metering nip, in the 
region of width controlled by the blocking roller and 
(b) a position withdrawn from the surface of the foun- 
tain roller to permit passage of a strip of varnish in the 
controlled region to the metering nip and thence via 
intermediate rollers to the varnishing cylinder. The 
arms can be differentially adjusted so that the flow of 
varnish may be blocked off at one end of the roller but 
not at the other to achieve a varnish strip of a width 
which is less than the length of the blocking roller. 
Furthermore, the arms on which the blocking rollers 
are mounted are slidable on a cross beam which extends 
parallel to the fountain roller to permit adjustment of 
the position of the region controlled by the blocking 
roller. 
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resilient surface layer 16 and is roilingly engaged by a 

VARNISHING UNTIS ON PRINTING PRESSES hard-surfaced metering roller 20 to form a metering nip 

22. The metering roller 20 includes means 21 for adjiist- 
When printing pages requiring a glossy fiiiish, as is ing the degree of indentation of the metering roller 
common in many of today's magazines and catalogues, S upon the fountain roller. The degree of this indentation 
a varnish must be applied to the printed sheet to provide detcimines the thickness of the film of varnish 23 which 
the gloss. As is well known in the art, varnish is trans- will cling to the fountain roller 13 on the downstream 
ferred through a series of rollers to a varnishing cylin- side of the metering nip 22. 

der, which roUingly engages an impression cylinder to Downstream of the metering nip 22, the fountain 
transfer the varnish to the printed matter carried by the 10 roller 13 is engaged by a hard-surfaced distributor roller 
impression cylinder. However, a problem has arisen 30. The distributor roller 30 accepts the film of varnish 
when sheets of various size are sought to be varnished. from the fountain roUer 13 and in turn transfers the film 
There has not been a satisfactory way to use a single to a form roller 31 having a resilient surface layer 32, 
varnishing unit to apply varnish to sheets of different which is moimted for rolling engagement with the dis- 
width, or to apply varnish in a strip of a desired width 15 tributor roller 30. The form roller 31 in turn transfers 
and location on a sheet. the film of varnish to a varnishing cylinder 33, which is 

It is, accordingly, an object of the present invention driven by a press drive 34. The varnishing cylinder 33 is 
to provide a varnishing unit for a printing press which arranged for engagement with a sheet of printed matter 
can be used to apply varnish to printed sheets of various (not shown) carried on a conventional impression cylin- 
width or in a strip of desired width and location. It is a 20 der 35. shown symbolically, so that the film of varnish 
related object to provide a varnishing unit in which the carried by the varnishing cylinder 33 is applied to the 
working areas of the rollers which transfer the varnish sheet Slippage occurs between rollers 13 and 30. 
to the varnishing cylinder can be quickly and easily In carrying out the present invention, a plurality of 
adjusted. A further object lies in the provision of an varnish blocking rollers 40 are arranged adjacent the 
adjustable width varnishing unit which is both econom- 25 fotmtain roller 13 between the varnish trough 10 and the 
ical and simple to make and operate. metering nip 22 when viewed in the direction of rota- 

More specifically, it is an object of the present invcn- tion of the fountain roller. The blocking rollers 40 are 
tion to provide blocking rollers which are adjustable hard surfaced and of relatively small diameter in corn- 
both endwise and in skewed engagement with a foun- parison with the fountain roller 13. The blocking rollers 
tain roller to selectively control the working areas of 30 40 are mounted to the frame 11 and have adjusting 
the fountain roller, its metering roller, and other rollers means for individual adjustment of each blocking roller 
which carry the varnish eventually transferred to the between (a) a position in which the blocking roller 
varnishing cylinder for application to the printed mat- forcibly indents the resilient surface of the fountain 
tcr. roller to substantially cut off the flow of varnish to the 

Other objects and advantages of the invention will 35 metering nip 22 in the indented region of the fountain 
become apparent upon reading the attached detailed roller, and (b) a position in which the blocking roller 40 
description and upon reference to the drawings in is withdrawn from engagement with the fountain roller 
which: 13 to permit a passage of a film of varnish on the section 

FIG. 1 is a vertical cross-sectional view taken gener- of the fountam roller which is potentially engageable 
ally along line 1—1 in FIG. 2 showmg a varnishing unit 40 with the blocking roller 40, This film of varnish travels 
embodying the present invention; through the metering nip 22 and is eventually trans- 

FIG. 2 is a plan view in partial section taken generally ferred to the varnishing cylinder 33 for application to 
along line 1—1 in FIG. 1; the sheet on the impression cylinder 35. Thus, each 

FIG. 3 is a fragmentary section taken along line 3—3 blocking roller 40 defines a controlled region of width 
of FIG. 2 showing a scraper blade forming part of the 45 on the fountain roller for the transmission of varnish, 
present invention; More specifically, each blocking roller 40 is joumaled 

FIG. 4 is a partial plan view, similar to the view in at its respective ends by a pair of arms 42. These arms 42 
FIG. 2, showing a blocking roller adjusted to permit are secured to a cross beam 44 through brackets 46, the 
varnish to be transmitted only over a narrow width on cross beam 44 being secured to the frame 11 and extend- 
the fountain roller; and 50 ing parallel to the fountain roller 13. Each bracket 46 

FIG. 5 is a fragmentary secdon taken along line 5—5 mounts an arm adjusting mechanism 50 which includes 
in FIG. 4 showing the blocking effect of the blocking a threaded screw 51 having a knob 52 and a collar 53. 
roller. The threaded screw 51 engages the internal threads of a 

While the invention will be described in connection bore in each arm 42, while the collar holds the screw 
with a preferred embodiment, ii will be understood that 55 captive in the bracket. By rotating the knob 52, and thus 
there is no intention to limit the mvention to the con- either screwmg the thread 51 into or out of the threaded 
struction shown but. on the contrary, but it is intended bore in the arm 42, the blocking roller can be either 
to cover the various alternative and equivalent con- moved into engagement with, or away from, the foun- 
structions included within the spirit and scope of the tain roller 13. As shown in FIG. 5, the arras may be 
appended claims. 60 adjusted so that the blocking roller 40 forcibly indents 

Turning now to FIG. I, there is shown a typical the surface of the fountain roller 13 so that the flow of 
varnishing unit having a trough 10, supported by a varnish is substantially completely blocked off. with the 
frame 11. for holding the varnish supply 12, and a foun- intercepted varnish simply dripping back into the 
tain roller 13 which is partially immersed m the varnish trough. 

supplysothat, upon rotation of the fountain roller 13 by 65 Because no varnish will be carried on the resilient 
a slowly rotating driving means 14, the entire sub- surface 16 of the fountain roller 13 which is indentediy 
merged length of the fountain roller 13 will be coated engaged by a blocking roller 40, the region or zone of 
with varnish The fountain roller 13 is provided with a the fountain roller 13 which docs not transmit a film of 
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varnish can be varied by selective engagement of a which engages the fountain roller 13, the varnish strip 
blocking roller. Thus, the width of the film of varnish, which is earned by the fountain roller can be varied to 
and the active regions of the rollers over which it is any length less than the length of the blocking roller, 
tranunitted. can be adjusted so that a film of varnish is It will be apparent that the objects of the invention 
appbed to only a selected portion of the varnishing s have been amply fulfilled. The blocking rollers 40 
cylinder 33. mounted on slidable adjustable arms 42 and brackets 46 
AUo in keeping with the present invention, each permit a strip of varnish of a selected width to be car- 
bracket 46 It clamped to the cross beam 44 with a screw ried by a selected region of the fountain roller for appli- 
S4. With these clamping screws 54 loosened, the brack* cation to a sheet of printed materia] carried by the im- 
ett 44 and their corresponding arms 42 can be shifted pression cylinder. 
aloQg th« cross beam 44 to achieve endwise adjustment I claim; 

of tach blocking roller, thus permitting endwise adjust- .1. A varnishing unit for applying varnish in a strip of 

BKoi of the position of the region controlled by the selected width on a sheet carried on the impression 

bkxkiag roller for control of the flow of varnish to the cylinder of a printing press comprising, in combination, 

surface of the varnishing cylinder. The present device . , a frame, a varnishing cylinder arranged for engagement 

thus penmts a strip of varnish of selected widtih to be with the sheet on the impression cylinder, a varnish 

earned at a selected position on the fountain roller for trough, a resiliently surfaced fountain roller, driving 

eveimuU trannnission to the impression cylinder of a means for slowly rotating the fountain roller in the 

prumng press. varnish in the trough, a hard surfaced metering roller in 

U practnng the invention, a scraper blade 60 en- rolling engagement with the fountain roller to form a 

gages the metering roller 20 on the downstream side of ^ metering nip, means for adjusting the degree of indenta- 

the nip 22 to scrape off varnish which clings to the tion of the metering roller upon the fountain roller 

mctermg roller 20, returning it to the trough 10. The thereby to determine the thickness of the film of varnish 

•crapcr bUde 60 allows the metering roller 20 to act on which clings to the fountain roller on the downstream 

the fauntain roller 13 without affecting the varnish-free side of the nip, a scraper blade on the metering roller on 

arn» of the fountain roller, as any residual varnish has the downstream side of the nip for scraping off the 

been wbuantully removed from the metering roller. As varnish which clings to the metering roller for return 

;besi seen tn FIG. 3, the resilient scraper blade 60 is held thereof to the trough, a hard surfaced distributor roller 

by arms 61. which are in turn held in adjustable brackets in engagement with the fountain roller downstream of 

"^"64 mounted on the cross beam 44. The arms 62 are the nip for accepting the film of varnish, a resilient form 

amounted for movement within the bracket 64 in an 30 roller in rolling engagement with the distributor roller 

adjusting device 65 similar to that disclosed at 50 with for transferring the film to the varnishing cylinder, and 

' jetpect to the arms which hold the blocking rollers. The a plurality of varnish blocking rollers arranged adjacent 

Jadjusiability of the radial position of the scraper blade the fountain roller between the trough and the metering 

-.permiu the blade to be moved in concert with the me- nip, the blocking rollers being hard-surfaced and of 

jenng roller 20, as the metering roller is moved to vary 33 relatively small diameter, means including arms at the 

ithe degree of its indentation upon the fountain roller, respective ends of each roller and secured to the frame 

jwhich vanes the quantity of varnish carried by the for supporting the blocking rollers end to end so that 

' fountam roller. each defines a region of width on the fountain roller for 

The scraper blade 60 transmits the varnish scraped control of varnish flow, the arras having adjusting 

C Off the metenng roller 20 back into the varnish trough 40 means for individual adjustment of each blocking roller 

r 10 through a return channel 66, which is held by the between (a) a forcibly indented position on the surface 

arms 62. Similarly to the brackets 46 disclosed in con- of the fountain roller sufficient to substantially cut off 

r junction with the blocking rollers, brackets 64 are also the How of varnish to the metering nip in the region of 

I slidable along the length of the cross beam 44. Each width controlled by the blocking roller and (b) a with- 

; bracket 64 has a clamping screw 68 which, when a ^5 drawn position permitting passage of a strip of varnish 

t desired position of the slidable bracket 64 is reached, in the controlled region to the metering nip and thence 

I can be tightened to securely hold the scraper blade in its to the varnishing cylinder, the adjusting means at each 

desired position. A single scraper blade which extends end of a blocking roller being difTcrentially adjustable 

over the full length of the metering roller is preferred, so that flow of varnish may be blocked off at one end of 

although multiple scraper blades may be employed if the blocking roller but not at the other thereby to 

desired, one corresponding to each blocking roller. The achieve a varnish strip of a width which is less than the 

removal of the excess varnish on the metering roller by length of the blocking roller. 

the scraper blade insures that no varnish can be recircu- 2. The combination as claimed in claim 1 in which the 
lated on the on the metenng roller back to the metering frame of the press has a cross beam extending parallel to 
nip. the fountain roller, the supporting arms being slidably 
In keeping with the invention, each arm adjusting mounted on the cross beam to achieve endwise adjust- 
mechanism 50 can be independently manipulated so that ment of each blocking roller thereby to adjust the post- 
one end of its corresponding blocking roller 40 forcibly tion of the region controlled by the blocking roller for 
indents the surface of the fountain roller 13 to block ofT, control of flow of varnish to the surface of the vamish- 
at that end, the flow of varnish to the metering nip 22, mg cylinder. 

while the other end of the blocking roller is withdrawn 60 3. The combination as claimed in claim 1 in which the 

from the fountain roller 13 by its arm adjusting mecha- scraper blade extends over the full length of the meter- 

nism 50. This h best shown in FIG. 4 and allows for a ing roller. 

strip of varnish of a width less than the length of the 4. The combination as claimed in claim 2 in which 

blocking roller 40 (indicated by the cross-hatching in adjustable brackets are provided for mounting the 

FIG. 4) to be transferred by the fountain roller 13 to, 65 scraper blade, the adjustable brackets being mounted 

eventually, the varnishing cylinder 33 for apphcation to upon the cross beam and having provision for adjust- 

a sheet on the impression cylinder 35. Thus, by sclcc- ment with respect thereto, 

tively adjusting the ponion of a blocking roller 40 * • • * « 



W019198 



LI? 



c: 
m 



22 




United States Patent (i9] 

Fujimoto et aL 



[54] ULTRAVIOLET CURABLE RESIN 
COMPOSITION 

[75] Inventors: Hirosbt Fujimoto, Shiga; Hideo 
Miyake, Otsu, both of Japan 

[73] Assignee: Toyo Boseki Kabusbiki Kaish, Japan 

[21] Appl. No.: 219,568 

[22] Filed; Dec, 24, 1980 

[30] Foreign Application Priority Data 

Dec. 29, 1979 (JP] Japan 54-171820 

[51] Int a.i C08G 63/04 

[52] U.S. a 204/159.15; 204/159.19; 

525/44; 156/332; 427/54.1 

[58] Field of Search 204/159.15, 159.19; 

525/35, 44 

[56] References Cited 

U.S. PATENT DOCUMENTS 

3.558J09 1/IS91 Laridon et al 2(H/159.23 

4,020.193 4/1977 Wismer et al 204/159.15 

4,ll0.lg7 8/1978 Sloan etal 20t/159.l9 

FOREIGN PATENT DOCUMENTS 

50-150504 9/1975 Japan . * 

53- 37902 6/1978 Japan . 

54- 15691 4/1979 Japan . 




[11] 4,379,039 
[45] Apn 5, 1983 

54.35473 7/1979 Japan . 

OTHER PUBLICATIONS 

Chem. Abst 73:78,650p, 1970. 

Primary £jfj/n/>i€r— Theodore Morris 

Attorney, Agent, or Firm — Jones, TuUar & Cooper 

[57] ABSTRACT 

An ultraviolet curable resin composition comprising 

(I) a saturated copolyester having a molecular weight 
of 2,000 to 15,000 which is soluble in a polymeriz- 
able compound (11)^ 20% by mole or more of satu- 
rated pclycarboxylic acid components of the satu- 
rated copolyester being an aromatic dicarboxylic 
acid, 

(II) a polymerizable compound, at least a part of 
which is a compound having two or more poly- 
menzable double bonds m the molecule thereof* 
and 

(III) a photosensilizer. 

The ultraviolet curable resin composition has excellent 
flexibility, adhesion and processability and is useful as 
an ink composition for screen printing and a transfer 
paper for decorating potteries and further as an adhe- 
sive for the preparation of laminated products. 

22 Claims, No Drawings 
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TTT^.,,.^ 1 provide an ultraviolet curable ink comnosition 

ULTRAVIOLET CLTRABLERESLNdOMPOSmON suitable for screen printing. A further object of the 

invention is to provide a laminated product wherein the 

The present invention relates to an ultraviolet curable ultraviolet curable composition as set forth above is 
resin composition. More particularly, it relates to an 5 used as a binder. A sliU further object of the invention 
ultraviolet curable composition composed of a satu- is to provide a transfer paper for decoratiiK' pottery 
rated copolyester (I) having a molecular weight of These and other objects and advantages of the present 
2,000 to 15.000 which is soluble in a polymerizable invention will be apparent to skilled persons in the art 
compound, a polymenzable compound (11) and a pho- from the following description, 
tosensitizer (III), said composition having excellent 10 The ultraviolet curable resin composition of the pres- 
flexibility, adhesion and processability. ent invention comprises 

Recently, with social demands such as conservation (I) a saturated copolyester having a molecular weight 
of resources, mhibition of environmental pollution. of 2,000 to 15,000 which is soluble in a polymerizable 
safety, and the development of non-solvent type resins, compound (II), 20% by mole or more of saturated poly- 
the development ultraviolet curable resins has prog- 15 carboxylic acid component of the saturated copolyester 
ressed rapidly. Hitherto various resins have been pro- being an aromatic dicarboxylic acid 
posed suitable as a binder for ultraviolet curable inks, ai) a polymerizable compound, at least a part of 
paints or coatings such as epoxyacrylates, urethane- which is a compound having two or more polvmeriz- 
modified acrylates, oligo ester acrylates, or the like (cf. able double bonds in the molecule, and 
Japanese Patent Publication Nos. 37902/1978, 20 (III) a pho tosensitizer. 

15691/1979 and 15473/1979), but these resins have The saturated copolyniestcr (I) having a molecular 
merely been used m a part of the paper or wooden weight of 2,000 to i 5,000 which is soluble in a polvmer- 
product fields^ izable compound (11) includes a polyester derived from 

Although these prior ultraviolet curable inks, paints a saturated polycarboxylic acid or its derivative and a 
or coating agents have merits such as non-pollution, 25 polyvalent alcohol. Suitable examples of the saturated 
rapid curability and conservation or resources, use of polycarboxylic acid are aromatic dicarboxylic acids 
them nas not necessarily suftlciently progressed, be- such as terephthalic acid, isophthalic acid, orthoph- 
C2use they are remarkably inferior to the conventional thalic acid. 2,6-naphthalenedicarboxyIic acid; aliphatic 
products in adhesion. Hexibility and processability. Ac- dicarboxylic acid, such as succinic acid, adipic acid 
cordingly, it is necessary to improve the adhesion prop- 30 azelaic acid, sebacic acid, dodecanedionic acid- alicyc- 
erties to vanous metals, plastics, films, coated metal lie dicarboxylic acids, such as 1.4-cyclohexaJiedicar. 
plates, and further flexibility and processability thereof bo.xylic acid, tetrehydrophthaiic acid, hexahvdro- 
m order to expand the utilities of the ultraviolet curable phthalic acid, chlorendic acid; or the like, which may be 
^^^}^^- used alone or in combination of two or more kinds 

However, there have never been found any ultravio- 33 thereof Suitable examples of the polyvalent alcohol are 
let curable resins having excellent adhesion, flexibility alkylene glycols, such as ethylene glycol, propylene 
and processability, and hence, the improvement of ad- glycol. 1.4-butanediol, l,6.hexanediol, 1,5-pentanediol, 
hesion is usually done by subjecting the base materials neopentyl glycol; polyalkylene glycols, such as diethyl- 
to be coated to specific and complicated pretreatment ene glycol, tnethylene glycol, tetra- or more polyethyl- 
t /ncn^^fo"ncf o L^"^ ^^'"^ ^^^^ Application No. 40 ene glycols, dipropylene' glycol, tri- or more polypro- 
150504/1975). Such a pretreatment ofthe base materials pylene glycol; halogenated alkylene glycols such as 
resuJts m complication of process steps and also in in- dibromoneopentyl glycol; bisphenol A ethylene oxide 
creased cost of products. There is also proposed an and/or propylene oxide adduct; hydrogenated bisphe- 
ultraviolet curable polyester bmder and coating compo- nol A ethylene oxide and/or propylene oxide adduct- 
sition compnsmg a specific polyester, an ethylenically 45 1,4-cyclohexanedimethanol, or the like, which may be 
unsaturated photopoiymerizable compound and a pho- used alone or in combination of two or more kinds 
topol>menzation mitiator (cf U.S. Pat. No. 4,1 10.187), thereof. The saturated polycarboxylic acid components 
but the materials used therein show mfenor compatibil- may also contain tri- or more polycarboxylic acids such 
ity for each other and the composition is occasionally as trimellitic acid, pyromellitic acid, and the polyvalent 
obtained in the form of a turbid solution or gel. shows 50 alcohol components may also contain tri- or more poly- 
low adhesion, and gives a cured coating layer having valent alcohols such as trimethylolpropane, trimethyl- 
relatively poor strength. olethane. pentaerythritol A small amount of a mono- 

rhus, there has never been found any ultraviolet carboxylic acid or a monovalent alcohol may optionally 
curable resin having excellent adhesion, flexibility and be copolymerized. 

processability. and the development of a resin havmg 55 The saturated copolyester (I) can be produced by any 
such excellent properties is desired. conventional process, such as an ester exchange pro- 

As a result by intensive study of the present inven- cess, or a direct esterification process, wherein a con- 
tors, there has been found an ultraviolet curable resin ventional catalyst such as tetra-n-butyl titanate or stan- 
composition, having excellent adhesion to various met- nous oxalate may optionally be used 
als, plastics, films, coated metal plates and also flexibil- 60 The saturated copolyester (I) comprises as the poly- 
ity and processabihty without any complicated pre- carboxylic acid component 20% by mole or more of an 
treatment, by usmg a specific saturated copolyester aromatic dicarboxylic acid, particularly terephthalic 
whjch IS soluble m a polymenzable compound. acid and/or isophthalic acid. Particularly suitable poly- 

An object of the present invention is to provide an carboxylic acid components of the saturated copolyes- 
ultraviolet curable resm composition having excellent 65 ler (I) comprise 19 to 98% by mole of terephthalic acid, 
adhesion, flexibility and processability. Another object 1 to 80% by mole of isophthalic acid and 80 to 1% by 
of the invention is to provide an ultraviolet curable mole of an aliphatic dicaroxylic acid having 3 to 30 
coatmg composition. A further object of the mveniion carbon atoms. Another suitable polycarboxylic acid 
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components comprise 20 to fO% by mole of tereph- 
thalic acid and 80 to 30% by moleof isophthalic acid, or 
compnse 20 to 70% by mole of terephthalic acid and 80 
to 30% by mole of an aliphatic dicarboxylic acid having 
> to 30 carbon atoms. Suitable polyol components of the 
saturated copolyester (I) comprise 10 to 80% by mole of 
ethylene glycol and 90 to 20% by mole of an alkylene 
glycol selected from propylene glycol, butanedioU neo- 
pcniy) glycol and hexanediol. or comprise 10 to 90% by 
ir.ole of butanediol and 90 to 10% by mole of an alkyl- 
ene glycol selected from propylene glycol, neopentyl 
g!>co) and hexanedtol. 

The saturated copolyester (I) may optionally be co- 
poivmerized with 0.5 to 20% by mole of an aromatic 
dicarboxylic acid having a metal sulfonate group, i.e. 
Tif :j1 salts of sulfo-aromatic dicarboxylic acids, such as 
sulfoierephthahc acid, 5-sulfoisophthalic acid, 4-sul- 
fcphthalic acid, 4-sulfonaphthalene-2,7-dicarboxylic 
zzid. 5-(4-sulfophenoxy)isophthalic acid, or the like. 
I nc meial salts include salts of the metals such as lith- 
wiT , vodium, potassium, magnesium, calcium, copper, 
:'.)n or the like. Such saturated copolyesters (I) are 
pjn:cularly suitable for the preparation of ultraviolet 
vurjbie resin compositions having excellent pigment- 
lirspcrsibility and adhesion. 

The saturated copolyester (I) used in the present 
.r.\cn;ion should be soluble in the polymerizable com- 
pound (II). That is, the saturated copolyester should be 
sclutle m the polymerizable compound (11), particu- 
.3:iv an acrylic ester or methacrylic ester, in an amount 
of a: least 10% by weight, preferably 20% by weight or 
m:?re. and can give a homogeneous, transparent solu- 
tion Saturated copolyesters having a high crystalliza- 
b.ji\. such as polyethylene terephthalate, polybutylene 
lerephthalate have lower solubility, and hence, they are 
made soluble by copolymerizing with a polycarboxylic 
acid such as isophthalic acid or adipic acid and a glycol 
such as propylene glycol or 1,6-hexanediol. In view of 
the solubility, the suitable combinations of the acid 
components of the saturated copolyester (I) are a com- 40 
bi nation of two components of terephthalic acid and 
isophthalic acid, or of terephthalic acid and adipic acid; 
and three components of terephthalic acid, isophthalic 
acid and adipic acid, or of terephthalic acid, isophthalic 
acid and sebacic acid. Besides, suitable combinations of 45 
the glycol components are a combination of two com- 
ponents of ethylene glycol and propylene glycol, of 
ethylene glycol and hexanediol, or of ethylene glycol 
and neopentyl glycol, but they are not limited thereto. 

The solubility of the saturated copolyester (I) is also 
affected by the acid value or molecular weight thereof, 
and hence, the saturated copolyester (I) should have a 
molecular weight of 2,000 to 15,000 and an acid value of 
less than 50. When the saturated copolyester (I) con- 
tains nitrogen atom, they show unfavorably low weath- 
erability and low storage stability. 

The polymenzable compound (II) is a photopolymer- 
izable compound having at least one polymerizable 
double bond in the molecule and at least a part (i.e. 1 to 
100% by mole) thereof havmg two or more polymenz- 
able double bonds in the molecule. Preferably, the poly- 
menzable compound (II) comprises 10 to 95% by 
weight of a compound having one polymenzable dou- 
ble bond in the molecule and 90 to 5% by weight of a 
compound having two or more polymerizable double 
bonds in the molecule. 

Suitable examples of the photopolymerizable com- 
pound having one polymerizable double bond in the 



25 



30 



35 



50 



55 



60 



65 



molecule are (i) styrene compounds, such as styrene, 
a-methylstyrene, chlorostyrene; (ii) alkyl acrylates or 
methacrylates (hereinafter, expressed as '*(meth)acry- 
late'*)» such as methyl (meth)acrylate, ethyl (meth)acry- 
late. n- and i-propyl (meih)acryiate, n-, sec- and tert- 
butyl (meth)acrylate, 2-ethylhexyl (meth)acrylate, lau- 
ryl (meth)acrylate, stearyl (meth)acrylate, tetrahydro- 
furfuryl (meth)acrylate, cyclohexyl (meth)acrylate; 
alkoxyalkyi (meth)acrylate, such as methoxyethyl 
(meth)acrylate, ethoxyethyl (meth)acry]ate, butox- 
yethyl (meth)acrylate; aryloxyalkyi (meth)acrylates 
such as phenoxyethyl (meth)acrylate; hydroxyalkyi 
(meth)acrylates such as hydroxyethyl acrylate; halo- 
gen-substituted alkyl (meth)acrylates; polyalkylene gly- 
col mono(meth)acrylates such as polyethylene glycol 
mono(meth)acrylate, polypropylene glycol mono(- 
meth)acrylate; substituted alkyl mono(meth)acrylates 
such as alkoxy poly oxy alkylene mono(meth)acrylate; 
(iii) mono(meth)acryIate of bisphenol A alkylene oxide 
adducts such as bisphenol A ethylene oxide and/or 
propylene oxide adduct, mono(meth)acrylates of hy- 
drogenated bisphenol A alkylene oxide adducts such as 
hydrogenated bisphenol A ethylene oxide and/or prop- 
ylene oxide adduct; (iv) urethane-modified mono(meth- 
)acrylates having one (meth)acryloyloxy group in the 
molecule which is prepared by reacting a diisocyanate 
compound and a compound containing a terminal isocy- 
anate group, followed by reacting the resulting com- 
pound containing a terminal isocyanate group with an 
alcoholic hydroxy group-containing (meth)acrylate; (v) 
a epoxy mono(meth)acrylate which is prepared by re- 
acting a compound having one or more epoxy group in 
the molecule with acrylic or methacrylic acid; (vi) an 
oligo ester mono(meth)acrylate which is prepared by 
reacting a carboxylic acid selected from acrylic acid, 
methacrylic acid and a polycarboxylic acid with an 
alcohol selected from two or more polyvalent alcohols. 
Among them, phenoxyethyl methacrylate and tetrahy- 
drofurfuryl acrylate are preferable. 

Suitable examples of the photopolymcrizable com- 
pounds having two polymerizable double bonds in the 
molecule are (i) alkylene glycol di(raeth)acrylates, such 
as ethylene glycol di(meth)acrylate, propylene glycol 
di(raeth)acrylate, 1,4-butanedioi di(meth)acrylate, neo- 
pentyl glycol di(meth)acrylate, 1,6-hexanediol di(meth- 
)acrylate; polyoxyalkylene glycol di(meth)acrylates, 
such as diethylene glycol di(meth)acrylate, triethylene 
glycol di(meth)acryiale, tn- or more polyethylene gly- 
col di(meth)acryiates, polypropylene glycol di(meth)a- 
crylate; substituted alkylene glycol di(meth)acrylates, 
such as halogen-substituted alkylene glycol di(meth)a- 
crylates, hydroxy-substituted alkylene glycol di(meth- 
)acrylates; (ii) di(meth)acrylate of bisphenol A alkylene 
oxide adducts such as bisphenol A ethylene oxide and- 
/or propylene oxide adduct, di(meth)acrylate of hydro- 
genated bisphenol A alkylene oxide adduct such as 
hydrogenated bisphenol A ethylene oxide and/or prop- 
ylene oxide adduct; (iii) urethane-modified di(meth)a- 
crylaies having two (meth)acryloyloxy groups in the 
molecule which is prepared by reacting a diisocyanate 
compound with a compound contaimng two or more 
alcoholic hydroxy groups, followed by reacting the 
resulting terminal isocyanate groupvcontaining com- 
pound with an alcoholic hydroxy group-containing 
(meth)3crylate; (iv) an epoxy di(meth)acrylate which is 
prepared by reacting a compound containing two epoxy 
groups in the molecule with acrylic or methacrylic acid; 
(v) an oligo ester di(meth)acrylate which is prepared by 
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reacting a carboxylic acid selected from acrylic acid, 
methacrylic acid and a polycarboxylic acid with an 
alcohol selected from two or more polyvalent alcohol. 

Suitable examples of the photopolymerizable com- 
pounds having three or more polymerizable double 
bonds in the molecule are (i) poly(meth)acrylaie of tri- 
or more polyvalent aliphatic alcohols, such as trimeth- 
ylolpropane tri(meth)acrylate, trimethylolelhane tri(- 
methlacrylate, pentaerythritol tetra(meth)acrylate; 
poly(meih)acrylate of tri- or more polyvalent halogen- 
substituted alcohol or tri- or more polyvalent hydroxy- 
substituted aliphatic alcohol; (ii) a urethane-modified 
poIy(meth)acrylate which is prepared by reacting a 
diisocyanate compound with a compound containing 
two or more alcoholic hydroxy groups, followed by 
reacung the resulting terminal isocyanate group-con- 
taining compound with an alcoholic hydroxy group- 
containing (meth)acrylate. 

These polymerizable compounds (II) may be used 
alone or in combination of two or more kinds thereof. 
However, at least a part of the polymerizable com- 
pounds (II) should be a compound having two or more 
polymerizable double bonds in the molecule. That is, 
the polymerizable compound (II) to be incorporated., 
mto the present ultraviolet curable resin composition 
comprises 1 to 100% by weight, preferably 5 to 90% by 
weight, [based on the whole weight of the polymeriz- 
able compounds (11)] of a compound having two or 
more polymerizable double bonds in the molecule. 
When the polymerizable compound (II) comprises a 
compound having one polymerizable double bond in 
the molecule and a compound having two, three or four 
polymerizable double bonds in the molecule, the com- 
pound having two or more polymerizable double bonds 35 
IS preferably used in an amount of 5 to 10% by weight 
based on the whole polymerizable compounds. Besides, 
when the polymerizable compound (II) comprises a 
compound having two polymerizable double bonds in 
the molecule and a compound having three or four 4^5 
polymerizable double bonds in the molecule, the com- 
pound having two polymerizable double bonds is pref- 
erably used in an amount of 85 to 95% by weight based 
on the whole polymerizable compounds. When the 
polymerizable compound (II) consists of only a com- 
pound having one polymerizable double bonds in the 
molecule, it can not be used in the present invention, 
because the composition can not be cured. 

Particularly preferred polymerizable compound (II) 
comprises (a) 10 to 10% by weight of a mono(meth)a- 
crylate, (b) 5 to 50% by weight of one or more poly(- 
meth)acrylates selected from two or more poly(meth')a- 
crylates having a molecular weight smaller than 500, 
dipentaeryihritol penta(raeth)acrylate and dipcntaery- 
thritol hexa(meth)acrylate. and (c) 20 to 10% by weight 
of di(meth)acrylate havmg a molecular weight of larger 
than 500. which is paniculariy suitable for the prepara- 
tion of ultraviolet curable composition havmg excellent 
solvent resistance and excellent adhesion. 

The saturated copolyester (I) and the polymerizable 
compound (II) are incorporated m the weight ratio of a 
saturated copolyester (I): a polymerizable compound 
(11)= 10:90 to 80:20, preferably 30:70 to 70-30 When the 
copolyester (I) is incorporated m an amount of less than 
10% by weight, there can not be obtained the desired 
ultraviolet curable resin composition having excellent 
adhesion and flexibility, and on the other hand, when 
the copolyester (I) is used in an amount of more than 



80% by weight, the composition is too viscous and is 
not practically useful. 

The photosensitizer (III) used in the present inven- 
tion includes any compounds which can promote the 
photopolymerization reaction of the above polymeriz- 
able compounds (II), for example, benzoins such as 
benzoin methyl ether, benzoin ethyl ether, benzoin i- 
propyl ether, benzoin, a-methylfaenzoin; anthraqui- 
nones such as 9, 10-anthraquinone, 1-chloroanthraqui- 
none, 2-chloroanthraquinone; benzophenones such as 
benzophenone, p-chlorobenzophenone, p-dime- 
thylaminobenzophenone; sulfur-containing compounds 
such as diphenyl disulfide, tetramethylthiuram disulfide; 
pigments such as methylene blue, cosine, fluoresceine; 
or the like, which may be used alone or in combination 
of two or more kinds thereof. 

Other suitable photosensitizers are (a) one or more 
compounds selected from xanthone, thioxanthone and a 
derivative thereof and (b) a compound of the formula: 
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wherein K[ and R2 are each a hydrocarbon group hav- 
ing 1 to 10 carbon atoms. These compounds (a) and (b) 
may be used each alone but are preferably used in com- 
bination thereof in the weight ratio of 4/1 to 1/4. When 
such a specific combination of photosensitizer is used, 
there can be obtained an uhraviolet curable resm com- 
position having excellent curability as well as excellent 
adhesion, flexibility and proccssability. 

Suitable examples of the xanthone, thioxanthone or 
derivatives thereof (a) are xanthone, and its alkyl-, ni- 
tro- and/or halogen-substituted derivatives such as 2- 
methylxanthone, 2-ethyIxanthone, 3-methylxanthone, 
3-ethylxanthone, 3-methoxyxanthone, 3-ethoxyxan- 
thone, 2-methyl-7*nitroxanthone, 2-niiroxanthone, 2- 
chloroxanthone, 2,7-dichloroxanthone, 2,7-dinitroxan- 
Ihone; thioxanthone and its alkyl-, nitro- and/or halo- 
gen-substituted derivatives such as 2-methylthioxan- 
thone, 2-isopropylthioxanihone, 2-chlorothioxanthone, 
2-nitrothioxanthone, 3-nitrothioxanthone, 2-methoxy- 
thioxanthone, 2-methyl-7-mtrothioxanthone, 2,7-dmie- 
thylthioxanthone; or the like. 

In the above compound of the formula (I), the groups 
Ri and R2 are a hydrocarbon group having 1 to 10 
carbon atoms, particulariy, an alkyl having 1 to 10 car- 
bon atoms (e.g. metyl, ethyl, propyl, butyl, etc.), an aryl 
having 6 to 10 carbon atoms (e.g. phenyl, xylyl, tolyl, 
etc.) and an aralkyi having 7 to 10 carbon atoms (e.g. 
phenylmethyl, phenylethyl, etc.). Suitable examples of 
the compound (I) are 1 -phenyl- l,2-propanedione-2-(0- 
ethoxycarbonyl)oxime, 1 -phenyl- 1 ,2-propanedione-2- 
(O-n-propoxycarbonyl)oxime, 1 -phenyl- 1,2-butaned- 
ione-2-(0-ethoxycarbonyl)oxime, l-phenyI-1,2- 
butanedione-2-(0-n-propoxycarbonyI)oxime, 1,2-diphe- 
nyl-l,2-ethanedione-l-(0-eihoxycarbonyl)oxime. 1,2- 
diphenyl- l,2-eihanedione-l-(0-n-propoxycarbonyl)ox- 
ime, or the like. 

These compound (a) and compound (b) may also be 
incorporated together with other conventional photo- 
sensitizers as mentioned above. 

The photosensitizer (III) is incorporated mto the 
resin composition in an amount of 0.05 to 20% by 
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weighty preferably 0.5 to 10% by weight* based on the 
whole weight of the resin composition. 

In order to further increase the photocuring reaction- 
promoting activity of the photosensitizer (III), there 
may also be incorporated a photosensitizing auxiliary, 5 
such as amines (e.g. triethanolamine, triethylamine, 
N,N-dicthylaminoethyl (melh)acrylate)r phosphorous 
compounds (e.g. triphenylphosphine), or the like. 

When the ultraviolet curable resin composition of the 
present invention is incorporated with a divalent or 
more polyvalent organic isocyanate compound in addi- 
tion to the saturated copolyester (1), poJymerizable 
compound (II) and photosensitizer (III), it shows excel- 
lent solvent resistance, particularly xylene resistance, as 
well as excsHent adhesion, flexibiJity and processability. 

Suitable examples of the organic isocyanate com- 
pound are 2,4-toiyienediisocyanate, 2,6- 
tolylenediisocyanate, isophoronediisocyanate, hexa- 
methylenediisocyanate, xylylenediisocyanate, hydroge- 
nated x>]ylenediisocyanate, diphenylmethane-4,4'- 
diisocyanace, Millionate MR (made by Nippon Polyure- 
thane Kogyo), Coilonate L (made by Nippon Polyure- 
thane Kogyo), and further various terminal isocyanate 
group-coniaining compounds which are prepared by 
reacting an excess amount of the above-mentioned or- 
ganic isocyanate compounds with low molecular 
weight active hydrogen compounds (e.g. ethylene gly- 
col, propylene glycol, trimethylolpropane, glycerin, 
sorbitol, ethylenediamme, monoethanolamine, diethan- 
olamine, triethanolamine), various high molecular 
weight active hydrogen compounds (e.g. polyether 
polyols, polyester polyols, polyamides), and further 
blocked organic isoc>'anate compounds which are pre- 
pared by blocking the above-mentioned terminal isocy- 35 
anate group-containing compounds with a blocking 
agent, such as phenols (e.g. phenol, thiophenol, methyl- 
thiophenol, ethylphenol, cresol, xylenol, resorcinol, 
nitrophenol, chlorophenol), oximes (e.g. acetoxime, 
methyl ethyl kcioxime, cyclohexanone oxime), primary ^ 
alcohols (e,g. methanol, ethanol, propanol, butanol), 
halogen-substituted alcohols (e.g. ethylene chlorohy- 
dnne, l,3-dichloro-2-propanol), teniary alcohols (e.g. 
tert-butanol, tert-pentanol), lactams (e.g. €-caprolactam, 
d-valerolactam, y-butyrolactora, /3-propiolactam}, aro- 45 
matic amines, imides, active methylene compounds, 
mercaptanes, imines, ureas, diaryl compounds, or the 
like. These divalent or more polyvalent organic isocya- 
nate compounds are used in an amount of 0. 1 to 20.0 
pans by weight (0.1 to 20.0 PHR) per 100 pans by 50 
weight of the total weight of the saturated copolyester 
(I), poJymenzable compound (H) and photosensitizer 
(III). In order to promote the effect of the organic iso- 
cyanate compound, there may also be incorporated a tin 
compound (e.g. dibulyl tin dilaurate) or an amine com- 55 
pound (e.g. triethylamme). 

The ultraviolet curable resin composition of the pres- 
ent invention may also be incorporated with any con- 
ventional thermal polymerization inhibitor in order to 
prevent undesirable thermal polymenzalion during the 60 
preparation steps or undesirable dark reaction during 
storage of the composition. Suitable examples of the 
thermal polymenzalion inhibitor are hydroquinone, 
hydroquinone monomethyl ether, tert-butyl catechol, 
p-benzoquinone, 2,5-di-ten-butylhydroquinone, pheno- 65 
thiazine, or the like. The thermal polymerization inhibi- 
tors are usually incorporated in an amount of 0.0001 to 
0.1% by weight, preferably 0 001 to 0,059c by weight, 
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based on the weight of the polymerizabJe compound 

(II). 

In accordance with the intended utility, the ultravio- 
let curable resin composition of the present invention 
may also be incorporated with various pigments, such 
as white pigments (e.g. titanium oxide, zinc white, white 
lead), black pigments (e.g. carbon black, lamp black, 
graphite), gray pigments (e.g. zinc powder, lead subox- 
ide, slate dust), red pigments (e.g. cadmium red, cadmi- 
um-mercury red, red ocher), yellow pigments (e.g. cad- 
mium yellow, zinc yellow, chrome yellow, titanium 
yellow), green pigments (e.g. viridian, chrome oxide 
green, cobalt green, chrome green), blue pigments (e.g. 
ultramerine blue, iron blue, cobalt blue), violet pigments 
(e.g. manganese violet, cobalt violet), iron oxide pig- 
ments (e.g. brown iron oxide, iron oxide black), exten- 
der pigments (e.g. calcium carbonate, barium sulfate, 
alumina, talc, clay), azo type organic pigments (e.g. 
permanent red 4R, Hansa yellow G, Hansa yellow 10 
G, brilliant carmine 3B, brilliant carmine 6B), phthalo- 
cyanine organic pigments (e.g. phthalccyanine green, 
first sky blue)* metallic powder pigments (e.g. silver 
pigments, copper pigment, gold pigment), glass pow- 
der, glass flake, glass bead, or the like. 

Moreover, the ultraviolet curable resin composition 
may be incorporated with conventional lubncating 
agents, such as acrylic additives (e.g. Modaflow, made 
by Monsanto Co., or Polyflow S, made by Kyoeisha 
Yushi), silicone additives (e.g. Baysilone OL, made by 
Bayer, YF-3S18, XF-3913. TSA-720, made by Toshiba 
Silicone), and further with synthetic resins other than 
the saturated copolyester (I) provided that the desired 
properties of the present composition are not deterio- 
rated, for example, melamine resins, epoxy resins, phe- 
noxy zesins, polyTjrethane resins, polystyrene, polybuta- 
diene, polyvinyl chloride, polyethylene, polypropylene, 
polyvinyl acetate, ethylene- vinyl acetate copolymer, 
styrene-butadiene copolymer, styrene-acrylonitrile co- 
polymer, vinyl chloride-vinyl acetate copolymer, sty- 
rene-maleic anhydride copolymer, butadiene-maleic 
anhydride copolymer, or the like. 

The ultraviolet curable resin composition can be 
coated or printed onto base materials by conventional 
coating or printing methods, followed by irradiating 
with ultraviolet light to start the photopolymerization 
reaction and then to cure the composition. The irradia- 
tion by ultraviolet light can be carried out with various 
light sources, such as a sun light, a chemical lamp, a low- 
pressure mercury-vapor lamp, a high pressure mercury- 
vapor lamp, a carbon arc lamp, a xenon lamp, a metal 
halide lamp, or the like. The curing of the resin compo- 
sition may also be carried out by thermal polymeriza- 
tion with organic peroxides or by irradiation with elec- 
tron rays. In the latter case, the photosensitizer is not 
necessarily essential. 

The ultraviolet curable resin composition of the pres- 
ent invention shows excellent adhesion, flexibility and 
processability which can not be shown by the con\ cn- 
tional ultraviolet curable resins, and can be used for 
various utilities, such as inks, paints or as a binder for 
coating agents, which are used for glasses, pottery, 
metals, plastic products, films, coated metal plates, or 
the like. 

Panicularly, the ultraviolet curable resin composition 
is useful as inks for ultraviolet curable screen printing 
by being incorporated with various pigments as men- 
tioned hereinbefore. 
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The ultraviolet curable resin composition is also use- 
ful as a binder for the preparation of various laminated 

products of various metals, coated metals, plastics, _l 

films, glasses, potter>', fiber products. Among the base CH2-C-COOR2 

materials for the laminated products, at least one should 5 

have ultraviolet transparency. For example, transparent wherein Ri is hydrogen or methyl, and R2 is an alkyl, 
plastics, films or glasses are preferably used as a base aralkyl or aryl group having 1 to 20 carbon atoms, 
material. Thus, the preferred laminated products can be Suitable examples of the polymer are methyl methacry- 
prepared by laminating a bass material such as metals, late-ethyl methacryiate copolymer, methyl melhacry- 
coated metals, plastics, films, glasses, pottery or fiber 10 late-propyl methacryiate copolymer, methyl methacry- 
producis with a transparent base material such as trans- late-butyi methacryiate copolymer, which have a mo- 
parent plastics, films or glasses. The laminated products lecular weight of 1,000 to 1,000,000 preferably 20,000 to 
can be prepared by coating the ultraviolet curable resin 800,000. The polymerizable compound may be the same 
composition onto one of the base materials, piling up as mentioned hereinbefore, but is preferably methacry- 
another base material on the coating layer, and then late compounds (rather than acrylate compounds), and 
irradiating with ultraviolet from the side of the trans- the compound is not required to have two or more 
parent base material so as to cure the resin composition. double bonds in the molecule, but rather, the preferred 
Alternatively, the resin composition is coated onto a polymerizable compounds may have only single poly- 
base material and irradiated with ultraviolet so that the merizable double bond. The (meth)acrylic ester copoly- 
resin composition is semicured, and then another base " ^^j. j^e polymerizable compound are incorporated 
baterial is piled thereon, and the resin composition is ^atio of (meth)acryUc ester polymer:- 
completely cured by irradiation with ultraviolet. polymerizable compound=5:95 to 90:10, preferably 
The ultraviolet curable resin composition of the pres- ,0:80 to 80:20. Besides, the photosensitizer is the same as 
ent invention is also useful for the preparation of a trans- ^5 ^nentioned hereinbefore and is used in an amoum of 0.5 
fer paper for decorating pottery. The transfer paper for ^^.^^^ preferably 1 to lO^c by weight, 
decorating pottery comprises a base paper a design ^^^^^ ^^^^^ ^ ^^^.^ composition, 
layer of ink and a cover coat. The ultraviolet curable ^^^^^ uUraviolet curable resin compositions used for 
resm composition is used for preparmg the design layer ■ 1 1 j * i i u • 

f • I iiM. *u • I 1 * • . f « v„ ♦v^ ™™* the mk layer and the cover coat layer may also be incor- 

of mk. When the ink layer is formed by the present j -.i. 1 u i 1 

ultraviolet curable resin composition, the transfer paper Porated with other conventional thermal polymenza- 

for decorating poiteries shows superior calcining prop- ^^^.^ inhibitors, levelmg agents, defoammg agents, thick- 

erties to the conventional solvent type transfer paper ^"^"S thixotropic agents m order to control the 

and further has the following characteristics: viscosity, stability and prmting properties. 

(1) Fine design can be printed with good reproduc- 35 The base paper used for the transfer paper may be 
ibility without clogging ofthe screen printing plate, and conventional simple paper, collodion-coated paper, 
hence, a high grade decoration can be obtained. separate paper, thermaflat paper. 

(2) The thickness of the design layer of ink can be The transfer papers for decorating pottery are useful 
made constant, and hence, calcination can uniformly be for decorating various products such as pottery, porce- 
done. 40 lai^s, glasses, tiles, ceramics, or the like. 

(3) Because ofthe excellent flexibility ofthe ultravio- The present invention is illustrated by the following 
let curable resin composition, the resin does not scatter Preparations and Examples, but is not limited thereto, 
together with pigments during the thermal decomposi- In the Preparations and Examples, "part" means part 
tion to give uniform calcination. by weight unless specified otherwise, and various prop- 
In order to use as an ink, the ultraviolet curable resin ^5 enies were measured in the following manner 

composition is incorporated with heat resistant inor- (i) % by mole of the components in polyesters; by 

ganic pigments suitable for decorating the potteries. NMR analysis (solvent; CDCI3) 

Suitable examples of the heat resistant inorganic pig- Molecular weight: by vapor pressure depression 

ments are magnesia, alumina, titania, tin oxide, anti- method 

mony o.xide, platinum, palladium, chromium oxide, 50 (3) Pencil hardness of the cured coating layer: by the 

cobalt oxide, manganese oxide, cerium oxide, nickel method as described in JIS K 5400 

oxide, iron oxide, copper oxide, vanadium stannate, lead Adhesion; by the method as described in ASTM 

chromate, uranium yellow, cadmium sulfide, gold, iron D-3359 

tttanate, uranium tiianate, cadmium-selenium red, co- ^r^u^ 1-.,.-.. :# ..,0^ 

, , . ' ,j i_, J ir . (5) Gloss ofthe cured coaling layer: it was measured 

bait tiianate, gold chlonde, manganese sulfate, vana- 55 , ^ — t//- m-i ^ u vt- ^ 

, 'j T J * . f 1 ' with a glossmeter (Type-VG 107, made by Nippon 

dium pentoxide. In order to promoate uniform coloring, u 1 v . 1 f 

there may also be incorporated with conventional Hit or ^f,^^"" ^^^^^ ^'^■> "'^f*" * . ^ 

nux composed of various metal oxides such as LhO. P^"'f "^^^'f ^h%P"^|^^ 

Na.O. K2O. MgO, CaO, BaO. ZnO, PbO, B2O3, AI2O3, "'^•^^'^ '^'PP^^ "^'^^^ ^""^ thereafter, the 

5IQ^ ^ change of appearance was observed. 

The layer of the cover coat of the transfer paper may Alcohol resistance: the product to be tested was 

be formed with the conventional solvent type (meih)a- rubbed with a gauze impregnated with methanol 50 

crylic resin (e.g. OPL-100. made by Kyoeisha Yushi), ti™s, and thereafter, the change of appearance was 
but IS preferably formed with an ultraviolet curable observed. 

resin composition comprising a (meth)acrylic ester pol- 65 (8) Solvent (xylene) resistance: the product to be 

ymer, polymerizable compound and a photosensitizer. tested was rubbed with a gauze impregnated with xy- 
The (methacrylic ester polymer is a horaopolymer or lene until the substrate appeared, and the time of rub- 

copol>raer of a compound of the formula: bing was calculated. 
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Preparation 1 

A stainless steel autoclave provided with a stirrer, a 
thermometer and a partial reflux condenser was 
charged with dimethyl terephthalate (194 parts), di- 
methyl isophthalate (194 parts), ethylene glycol (191 
parts), 1,6-hexanediol (156 pans) and tetra-n-butyl tita- 
nate (0.25 part), and the mixture was gradually heated 
until 220** C. and then reacted at 220* C. for 2 hours. 
After the pressure was gradually reduced, the mixture 
was reacted under reduced pressure (10 mraHg) at 260* 
C for one hour to give a saturated copolyester (A). The 
saturated copolyester (A) had a molecular weight of 
3,900 and had a composition of (measured by NMR) 
polycarboxylic acid components: terephthalic acid, 
50% by mole and isophthalic acid, 50% by mole, and 
polyvalent alcohol components: ethylene glycol, 40% 
by mole and 1,6-hexanediol, 60% by mole. 

In the same manner as described above, various satu- 
rated copolyesters (B to E) as shown in Table 1 were 
prepared. 

TABLE I 



10 



15 



20 
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(121 parts), neopentyl glycol (109 parts) and tetra-n- 
but>I titanate (0.41 pan), and the mixture was reacted at 
240' C. under a pressure of 3 kg/cm^G. After the pres- 
sure was gradually reduced, the mixture was reacted 
under reduced pressure Oower than 0,2 mmHg) at 
260*-270'' C. for 2 hours to give a saturated copolyester 
(H). The saturated copolyester had a molecular weight 
of 19,000 and had a composition of polycarboxylic acid 
components: terephthalic acid 45% by mole, iso- 
phthalic acid, 40% by mole and sebacic acid, 15% by 
mole, and polyvalent alcohol components; ethylene 
glycol, 47% by mole and neopentyl glycol, 53% by 
mole. 

Preparation 5 

In the same manner as described in Preparation 1 
except that the starting materials (components) as 
shown in Table 2 were used, there were prepared satu- 
rated copolyester (I to M) as shown in Table 2. 

TABLE 2 



Components 



Saturated copolyesters 



Saturated copolyesters 



i^c bv mole) 


A 


B 


C 


D 


E 


Polycarboxylic acid 












ccmponents: 












TerephLhalic acid 


50 


45 


40 


50 


50 


Isophthalic acid 


50 


40 


50 


50 


40 


Ad:pic acid 






10 






Sebacic acid 




15 






10 


PoJyvaJent alcohol 












components. 












Ethylene g:>col 


40 


50 


52 


45 


48 


Propylene glycol 








55 




Neopentyl glycol 




50 


48 






1,6-HexanedioI 


60 








52 


.Molecular weight 


3.900 


4,200 


4,600 


3,500 


3.800 



25 



30 



35 



(% by mole) 


I 


J 


K 


L 


M 


Pclycarboxylic acid 












components 












Terephthalic acid 


50 


50 


50 


50 


45 


Isophihalic acid 


50 


50 


50 


50 


40 


Adipi; acid 












Sebacic acid 










15 


Polyvalent alcohol 












components: 












Ethylene glycol 


40 


40 


39 


40 


49 


Propylene glycol 












Neopentyl glycol 












1,6-Hcxanediol 


60 


60 


61 


60 


51 


Molecular weight 


3,200 


3,400 


2,240 


4.900 


4,250 



Preparation 2 

Into the same reactor as used in Preparation 1 were 
charged adipic acid (292 parts), ethylene glycol (125 ^ 
pans), 1 ,4-butanediol (89 parts) and tetra-n-butyl tita- 
nate (0.25 part), and the mixture was gradually heated 
to 220" C. and was reacted at 220* C for one hour. 
After the pressure was gradually reduced, the mixture 
was reacted under reduced pressure (0.3 mmHg) at 220' 
C. for one hour and 5 minutes to give a saturated co- 
polyester (F). The copolyester (F) had a molecular 
weight of 4,900 and had a composition of polycarbox- 
ylic acid component: adipic acid, 100% by mole and 
polyvalent alcohol components: ethylene glycol, 51% 50 
by mole and 1,4-butanediol, 43% by mole. 

Preparation 3 

The above Preparation 2 was repealed except that 
adipic acid (248 parts) and isophthalic acid (50 parts) 55 
were used instead of adipic acid (292 parts) to give a 
saturated copolyester (G). The saturated copolyester 
(G) had a molecular weight of A,500 and had a composi- 
tion of polycarboxylic acid components: adipic acid, 
85% by mole and isophthalic acid, 15% by mole, and 60 
polyvalent alcohol components: ethylene glycol, 58% 
by mole and 1,4-butanedioI, 42% by mole. 

Preparation 4 

A stainless sleel autoclave provided with a stirrer, a 65 
thermometer and a partial reflux condenser was 
charged with terephthalic acid (149 pans), isophthalic 
dcid (133 pans), sebacic acid (61 parts), ethylene glycol 



Preparation 6 

Into the same reactor as used in Preparation 1 were 
charged dimethyl terephthalate (190 parts), dimethyl 
isophthalate (188 parts), ethylene glycol (191 parts), 
1,6-hexanediol (156 parts) and tetra-n-butyl titanate 
(0.25 part), and the mixture was gradually heated to 
220* C, and was reacted at 220* C. for 2 hours. To the 
resulting mixture was added 5-sodium sulfoisophthalic 
acid (13.5 parts), and the mixture was reacted at 220' to 
260* C. for one hour. The mixture was further reacted 
under reduced pressure (10 mmHg) at 260" C. for one 
hour to give a saturated copolyester (N). The saturated 
copolyester (N) had a molecular weight of 3,500 and 
had a composition of polycarboxylic acid components: 
terephthalic acid. 49.0% by mole, isophthalic acid, 
48.5% by mole and 5-sodium sulfoisophthalic acid, 
2.5% by mole, and polyvalent alcohol components: 
ethylene glycol, 40% by mole, 1,6-hexanediol, 60% by 
mole. 

EXAMPLE I 

The saturated copolyester (A) (50 parts) prepared in 
Preparation 1, a polymerizable compound (50 parts) as 
shown in Table 3, benzoin ethyl ether (3 parts, as a 
photosensitizer), and hydroquinone (0.01 part, as a ther- 
mal polymerization inhibitor) were mixed and dissolved 
by heating at 80° C. to give ultraviolet curable resin 
compositions (X-1 to X-Il) which were a transparent 
solution. 

The resin compositions thus prepared were each 
coated onto a non-treated polyethylene terephthalate 
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film (thickness: 125pt) and a non-treated soft steel panel 
(provided in JIS G-3141) with a bar coater #20 and 
thereafter were irradiated with a 5.6 KW high pressure 
mercury-vapor lamp at a height of 15 cm for 30 seconds 
to give a transparent cured coating, layer. The proper- 
ties of the cured coating layer were measured. The 
results are shown in Table 3. 

TABLE 3 



14 

EXAMPLE 2 



In the same manner as described in Example I except 
that the saturated copolyesters (B to E) were used» there 
were prepared ultraviolet curable resin compositions 
(X-12 to X-15), and coating layers therefrom. The re- 
sults are shown in Table 4. 



Saturated 



Adhesion 



Rcsui 


copoly- 






Vis. 


Pencil 


Polyethylene 




comp 


ester (A) 


Polymenzable compound 


cosity 


hard' 


tercphiValate 


Soft steel 


No 


(pans) 


(pans) 




(poise) 


ness 


ftlm 


panel 


X-l 


50 


Styrenc 
PhenaxyethyJ 


20 














methacrylate 


10 


33.2 


KB 


100/100 


100/100 






Ethylene glycol 
















dimcthacryUte 


20 










X-I 


50 


Styrene 


30 














EthyJene glycol 




]7.5 


HB 


100/100 


100/100 






dim eihacry late 


20 










X--' 


50 


Styrene 

Ethylene glycol 


15 














dimethacrylate 


15 


32.0 


F 


100/ 100 


100/100 






l.6-Hexanediol 
















diacrylate 


20 










X- 


fO 


Teirahydrofurfuryl 
acrylate 


25 














Ethylene glycol 




69.0 


F 


100/100 


100/100 






dimethacrylate 


25 










X-5 


50 


Styrene 

Teirahydrofurfuryl 


10 














acrylaie 


15 


48.0 


F 


100/100 


100/100 






Ethylene glycol 
















dimeihacrylate 


25 










X-6 


50 


Tetrahydrofurfuryl 
















acrylate 


ij 


123 0 


H 


100/100 


100/100 






Neopemylslycol 
















diacrylate 


25 










X-1 


50 


Tetrahydrofurfuryl 
















aery lite 


25 




H 


100/100 


100/ 100 






I.6-HexanedioI 
















diacrylate 


25 










x-a 


50 


Styrene 


35 














Tnmcthylolpropane 




25 2 


F 


lOO/IX 


100/1 DO 






tnacrylale 


15 










x-s 


30 


Styrene 


50 














Ethylene glycol 




8.1 


B 


100/100 


100/100 






difnethacrylate 


20 










X-IO 


40 


Styrene 

Ethylene glycol 
dimethacrylate 


40 
20 


10 8 


B 


100/100 


IOO/1'M 


X.l! 


60 


Styrene 


20 














Ethylene glycol 




57 8 


HB 


100/tOO 


100/100 






dimethacrylate 


20 










Refer. 




Styrene 


50 




It was very slowly cured. 


encc 




t,6-He^an«iiol 






Tackineis was not lost 






diacrylale 


40 


<1 


AdheEion was inferior. 






Tnmethylolpropane 
















macrylate 


[0 











For comparison purpose, the example was repeated 
except that the saturated copolyesters (F and G) pre- 
55 pared in Preparations 2 and 3 were used. The results are 
also shown in Table 4. 

TABLE 4 



Saturated 
Resin copoly- 
ccmp. ester 
No. (parts) 



Adhesion 



Vis- Pencil Polyethylene 
Polymerizable compound cosiiy hard- t«rephthalate Soft steel 
(pans) (poise) ness film panel 



X-12 B 



X-13 



50 



50 



Tetrahydrofurfjryl 
acr)Iate 

Eth>]ene gl>col 

dimethacrybie 

Te;rahydrofi:rfui7l 

acrylaie 

Ethylene glycol 

dimcihacrvlaie 



25 



25 



61 3 



B 



25 84.2 



100/100 



100/100 



100/100 



100/100 



15 
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Saturated 



Adhestcn 



Resm 


copoly- 






Vis- 


Pencil 


Polyeihylenc 




comp. 




ester 


Polymcnzab]e compound 


cosity 


hard- 


terephthaJate 


Sort steel 


No. 


(pans) 


(pans) 




(poise) 


ness 


film 


panel 


X-14 


D 


50 


Telf ahydr ofu rf ury 1 


















aery late 


25 


83.6 


HB 


100/100 


100/100 








Hthylene glycol 


















dimechacrylate 


25 










X-15 


E 


50 


Tetrahydrofurfuryl 


















accyUte 


25 


71.8 


HB 


100/ J 00 


100/100 








Erhyiene glycol 


















dtmethacrylfite 


25 










X-I6 


£ 


50 


Tetrahydrofurfuryl 
acrylace 


30 
















Ethylene glycol 




79.0 


F 


100/100 


100/100 








dimcthacrylaie 


15 . 
















Tri methylolp ropane 


















tnacrylate 


5 










Refer- 


F 


50 


Tetrahydrofurfuryl 












ence 






acrylate 

Ethylene glycol 
dimethacrylale 


25 
25 


9.8 


5B 


0/100 


0/100 


Refer. 


G 


50 


Tetrahydrofurfuryl 












ence 






acrylate 

Ethylene glycol 
dimethacrybte 


25 
25 


158 


4B 


0/iOO 


0/1 OO 



REFERENCE EXAMPLE 1 

The saturated copolyester (H) (50 parts) prepared in 
Preparation 4, tetrahydrofurfuryl acrylate (20 parts), 
styrene (10 pans), ethylene glycol dimethacrylate (20 30 
parts), benzoin ethyl ether (3 parts) and hydroquinone 
fO.Ol part) were stirred at BO' C., but they showed infe- 
rior solubility and a homogeneous solution could not be 
obtained. 

EXAMPLE 3 

The saturated copolyester (A) (50 parts) prepared in 
Preparation 1 was dissolved at 80* C. in a mixture of 
tetrahydrofurfuryl acrylate (25 parts), neopeniyl glycol 
diacrylate (25 pans), trimethyloipropane triacrylate (3 40 
parts), diacrylate of bispheno! A ethylene oxide (4 mole) 
adduct (2 parts) and hydroquinone monomethyl ether 
(0.02 part), and therein was funher dissolved benzoin 
ethyl ether (6 pans) to give an ultraviolet curable resin 
composition (X-17) of the present invention. 45 

The resin composition thus obtained (85 parts) and 
titanium dioxide (15 parts) were well kneaded with a 
Ihree roll mill to give an ultraviolet curable ink compo- 
sition. By using this ink composition, a non-treated 
tinplate (thickness: 0.3 mm) with a 270 mesh screen 50 
printmg plate, and then the resulting plate was irradi- 
ated with a 5.6 KW mercury vapor lamp at a height of 



Et. 
No. 



Polimenzable compounds (pa/ts) 



12 cm for 15 seconds. The coating layer had the follow- 
ing properties: 

Pencil hardness: H 

Adhesion: 100/100 

Besides, this pnnted tinplate was bent at 180% but 
there was not observed any peeling or breaking of the 
pnnted coaling layer. 

EXAMPLES 4 TO 8 

The saturated copolyester (A) (50 parts)^ a polymer- 
izable compound (50 parts) as shown in Table 5 and 
hydroquinone (0.01 part) were mixed well at 80* C. to 
give a resin composition. The resin composition (90 
parts), carbon black (5 parts), a silicone additive (0.1 
part) and photosensitizers: 2-methylthioxanthone (2.5 
pans) and l-phenyM,2-propanedione-2-(0-ethoxycar- 
bonyl) oxime (2.5 parts) were kneaded with a three roll 
mill to give an ultraviolet curable ink composition. 

By using this ink composition, a non-treated polyeth- 
ylene terephthalate film (thickness: 125^) was printed 
with a 270 mesh screen printing plate in a thickness of 
the coating layer of about 15^., and then the primed 
plate was irradiated with a 5.6 KW high pressure mer- 
cury vapor lamp at a height of 15 cm. The curing rate of 
the coating layer and the properties of the coating layer 
were measured. The results are shown in Table 5. 

TABLE 5 

Cunng ProperLes of the cured ccatmg U>er 
rate PcQcil Retlectance of 

(sec ) Adhesion hardness surface gloss (^o) 



Tetrahydrofurfuryl acrylate 25 

Neopeniyl glycol diacr>latc 25 

Tetrahydrofurfuryl acrylate 30 

1,6-HMaiiediol diacrylate 20 

PhcnOJtyeihyl raethacrylale 5 

Tctrahydrofurt'uryl acrylate 25 

I.4-Bulanediol diacr>lace 20 

Tetrahydrofurfuryl acrylate 20 

1,6-Hexancdioi diacrylate 20 
Bisphenol A ethylene o;ude 

adduci ducrylate 10 

Cyclohexyl methacrylate 5 

Tcirahydrofurfuryi acrylate 20 

Neopeniyl glycol di3cr>laie 10 



38 
39 



36 



100/100 
100/100 

IDO/lOO 

100/ lOQ 



F 
F 

HB 



4.8 100/100 



96 
96 

89 

94 

S7 



W019208 




4,379.039 

17 18 



TABLE 5-continued 





Curing 


Propenies of the cured coatinH ]aye" 




rate 


Pencil 


Reflectance of 


No. Polymerizable compounds (pam) 


(sec.) 


Adhesion hardness 


surface gloss (_%) 


Tnmcthylolpropane tri aery late 5 



EXAMPLES 9 TO 13 

The saturated copolyester (A, I, J, K or L) (50 parts)» 10 
tetrahydrofurfuryl aery late (30 parts), 1,6-hexanediol 
diacrylatc (20 parts), and hydroquinone monomcthyl 
ether (0.0 1 part) were stirred at 80* C. to give a trans- 
parent, homogeneous solution. The viscosity of the 
solution was measured. The results are shown in Table 15 
6. 

The solution obtained above (90 parts), brilliant car- 
mine 6B (5 parts), benzoin ethyl ether (6 parts) and a 
silicone additive (0.1 part) were kneaded well with a 
three roll mill to give an ultraviolet curable ink compo- 20 
sition for screen printing. By using the ink composition, 
a non-treated polyethylene terephthalate fiJm (thick- 
ness: 125^) was printed with a 300 mesh polyethylene 
polyester screen printing plate and the printed plate was 
irradiated with a 5.6 KW high pressure mercury vapor 25 
lamp at a height of 12 cm for 8 seconds to give a cured 
coating layer. The properties of the cured coating layer 
were measured. The results are shown in Table 6. 

All ink compositions showed excellent release char 



the same manner as described in Example 9. and the 
printed plate was irradiated with a 5.6 KW high pres- 
sure mercury vapor lamp at a height of 12 cm for 8 
seconds to give a cured coating layer. The properties of 
the cured coating layer were measured. The results are 
shown in Table 7. 

.AH ink compositions showed excellent release char- 
acteristics and leveling and hence had practicaJ printing 
properties. 

TABLE 7 





Saturated 


Pencil 








Ex 


copoly- 


hard- 




Water 


Alcohol 


No 


ester 


ness 


Adhesion 


resistance 


resistance 


14 


£ 


HB 


100/100 


Excellent 


Excellent 


15 


D 


HB 








:6 


M 


F 








17 


C 


F 









EXAMPLES 18 TO 22 
The saturated copolyester (A) was mixed with a 



properties. 



TABLE 6 



^ ^ poly merizable compound as shown in Table 8 in various 

I'll^^tfl^^ ^ '"^^ ^^"^ ^0 transparent homogeneous solutions. The 

^.^^^^.^^ solutions was measured. The results are 
shown in Table 8. 

The solution (90 parts), titanium oxide (12 parts), 
benzoin isopropyl ether (9 parts) and a silicone additive 
(0.1 pan) were kneaded well with a three roll mill to 
give an ultraviolet curable ink composition for screen 
printing. 

By using the ink composition obtained above, a non- 
treated tinplate (thickness: 0.3 mm) was printed with a 
270 mesh polyester screen printing plate, and the 
printed plate was irradiated with a 5.6 KW high pres- 
sure mercury vapor lamp at a height of 12 cm to give a 
cured coating layer. The properties of the cured coating 
layer were measured. For comparison purposes, an ink 
composition was prepared in the same manner as de- 
scribed above except that the saturated copolyester (A) 
was not used, and a cured coating layer was formed 
likewise. The properties of this cured coating layer 
were also measured. These results are shown in Table 8. 









Properties of cured coatmp laver 




Satu- 


Viscosity 


Pen- 




rated 


of so;ut:o[i 


cil 


Ex. 


copoly- 


at 25* C. 


hard- Water Alcohol 


No 


ester 


(poise) 


ncss Adhesion resistance resistance 


9 


A. 


no 


F 100/100 Excellent Excellent 


10 


I 


62 


- F 


M 


J 


:i 


F 


12 


K 


23 


HB 


13 


L 


2.-0 


HB 



35 



40 



EXAMPLES 14 TO 17 

In the same manner as described in Example 9 except 
that the saturated copolyesters (E, D, M and C) were 
used, various ultraviolet curable ink compositions were 
prepared. 

By using the ink compositions, a ni 
ylene terephthalate film (thickness: 1 



45 



t 



[•treated polyeth- 
'^) was printed in 



50 



TABLE 8 



Viscosity 
of sclu- 





Saiurated copolyester 


tion at 




Propenies of cured coatine laver 


Ex 


(A) and pol>'men2ab]e 


25' C 


Pencil 




Water Axohol 


So 


compounds (pan) 


(potse) 


hardness 


Adhesion 


resisuiice resistance 


n 


(A) 


50 












TRF-A 


25 


112 


F 


100/100 


Excellent Excellent 




1.6-HX— A 


25 










19 


(A) 


50 












THF-A 


30 


98 


F 


100/1 oo 






NPG-A 


20 










20 


(A) 


40 












THF-A 


30 


105 


F 


100/100 






BP— JEA 


30 










2 1 


(A) 


30 












THF— A 


35 


24 


HB 


100/100 






BP— 4EA 


35 










22 


(A) 


50 











y 019209 



No 



19 

TABLE 8-continued 



4,379,039 



20 



Saturated copolyester 
(A) and poJymcnzable 



Viscosity 
of solu- 
tion at 
25' C. 



Properties of cored coating layer 



Pencil 
hardness 



Adhesion 



Water 
rcsisunce 



Alcohol 
resistance 



THF— A 


30 


125 


F 


100/100 




I,6-HX— A 


15 










TMP— A 


5 










Ret. THF-A 


50 


<0.1 


B 


G/lOO 


It was cured very slowly. 


l,6-HX— A 


50 








Tackiness was not disappeared. 


BP— 4EA 


100 


H 


HB 


O/lOO 


It was cured vtry slowly. 












Tackiness was not disappeared. 


THF-A 


50 


0.3 


HB 


O/lOO 


It was cured very slowly. 


BP— 4EA 


50 








Tackiness was not disappeared 



[TLemarks]- 

THF— A Tcirahydrofurfurvi icrytate 
NPG— A Ne^pentyl glycol d acr>[ste 
TMP— A Tnmeth>lolpropane inacrylate 
1,6-HX— A. t 6.H«anedtol ducrylate 

BP— 4Ea Ducrytate of bisphenol A ethylene oxide (4 mole) adduct 



REFERENCE EXAMPLES 2 AND 3 

In the same manner as descnbed in Example 9 except 
that the saturated copolyesters (F and G) were used, a 
non-treated polyethylene terephthalate film (thickness: 25 
125^) was printed and the properties of the cured coat- 
ing layer were measured. The results are shown in 
Table 9. 

The ink compositions of the reference examples 
showed a comparatively lower viscosity, and hence had 
good leveling and release characteristics, but the prop- . 
erties of the coating layer were mferior from the practi- 
cal viewpoints as shown in Table 9. 

> TABLE 9 

35 







Viscosity 








of solu- 


Prooerties of cured coatine layer 


Ref 


Saturated 


tion at 


Pencil water Alcohol 


Ex. 


copoly- 


25- C 


hard- resist- resist- 


No 


ester 


(poise) 


ness Adhesion ance ance 


2 


F 


12 


5B 0/100 Peeled Peeled 


3 


G 


21 


4B .0/100 



EXAMPLE 23 AND REFERENCE EXAMPLE 4 

The saturated copolyester (A) (50 parts), tetrahydro- 45 
furfuryl acrylate (47 parts), 1,6-hexanediol diacrylate (3 
pans) and hydroquinone monomethyl ether (0.01 part) 
were mixed and dissolved at 80° C, and thereto was 
added benzoin isopropyl ether (2 parts) to give an ultra- 
violet curable adhesive. 50 

The ultraviolet curable adhesive thus obtained was 
coated onto a soft steel panel (thickness: 0.8 mm) in a 
thickness of about 50^.» and thereon a non-treated poly- 
ethylene terephthalate fdm (thickness: I25p,) was lami- 
nated, and the resulting laminated product was iriadi- 55 
ated with a 5.6 KW high pressure mercury vapor lamp 
at a height of 15 cm for 5 seconds from the side of the 
polyethylene terephthalate film to give a cured lami- 
nated product. The lammated product adhered 
strongly, and the polyethylene terephthalate film could 60 
hardly be peeled off without breaking of the film. 

As the reference, an ultraviolet curable adhesive was 
prepared in the same manner as described above except 
that the saturated copolyester (A) was not used, and a 
laminated product was prepared likewise by using the 65 
adhesive. As the result, the polyethylene terephthalate 
film could easily be peeled off with hand. Thus, the 
adhesion of the laminated product was very inferior. 



EXAMPLE 24 

The saturated copolyester (C) (50 parts), tetrahydro- 
furfuryl acrylate (30 parts), neopentyl glycol diacrylate 
(20 parts) and hydroquinone monomethyl ether (0.0 1 
part) were mixed and dissolved at 80' C, and thereto 
was added benzom ethyl ether (3 parts) to give an ultra- 
violet curable adhesive. 

The ultraviolet curable adhesive thus obtained was 
coated onto a transparent polycarbonate plate (thick- 
ness: 1 mm) and thereon the same polycarbonate plate 
was laminated. The laminated product was irradiated 
under the same conditions as in Example 23 from both 
sides for 10 seconds to give a laminated product which 
was strongly adhered. 

EXAMPLE 25 

The saturated copolyester (D) (50 parts), tetrahydro- 
furfuryl acrylate (30 parts), hydroxyethyl acrylate (5 
parts), phcnoxycthyl acrylate (5 parts), ethylene glycol 
dimethacrylate (10 parts) and hydroquinone (0.01 part) 
were mixed and dissolved at 80' C. to give a resin. 

The resin thus obtained (94 pans), brilliant carmine 
6B (2 parts), benzoin ethyl ether (6 pans) and a silicone 
additive (0.5 part) was kneaded well with a three-roll 
mill to give a colored ultraviolet curable adhesive. 

The adhesive thus obtained was coated onto a glass 
plate (thickness: 2 mm) and thereof the same glass plate 
was laminated. The laminated product was irradiated 
from both sides under the same conditions as in Exam- 
ple 24 for 20 seconds to give a colored laminated glass 
which was strongly adhered. 

REFERENCE EXAMPLE 5 

In the same manner as described in Example 23 ex- 
cept that the saturated copolyesters (F and G) were 
used instead of the saturated copolyester (A), there 
were prepared ultraviolet curable adhesives. By using 
these adhesives, it was tned to adhere a polyethylene 
terephthalate film (thickness: 125/i,) and a soft steel 
panel under the same conditions as in Example 23, but in 
both cases, the laminated product was easily peeled by 
hand. 

REFERENCE EXAMPLE 6 

The saturated copolyester (H) (50 pans), tetrahydro- 
furfury! acrylate (47 parts), 1,6-hexanediol diacrylate (3 
pans) and hydroquinone monomethyl ether (0.01 part) 



W019210 



21 



4,379,039 



were mixed and stirred at 80' C.» but there could not be 
prepared a homogeneous solution. Besides, when some 
saturated copolycsiers: Vyion 2CX3, Vylon 30P and 
Vylon 500 (made by Toyo Boseki K. K.) were used 
instead of the saturated copolyester (H) in the above 
procedure, the same results were obtained. 

EXAMPLE 6 
The saturated copolyesters (A) (50 parts), tetrahydro- 



22 



give an ultraviolet curable resin composition. In the 
same manner as described above, various ultraviolet 
curable resin compositions were prepared by using vari- 
ous polymerizable compounds as shown in Table 11. 

The resin compositions were coated onto a non- 
treated polyethylene terephthalate film (thickness: 
125^) and a non-treated soft steel panel with a bar 
coater #20, and the coated products were irradiated 
with a 5.6 KW high pressure mercury vapor lamp at a 
furfuryl acrylaie (25 parts), neopentyt glycol diacrylate 10 height of 15 cm for 30 seconds to give a transparent 
(25 parts) and hydroquinone monomethyl ether (0.01 cured coating layer. The properties of the cured coating 
part) were mixed and dissolved at 80* C, and the mix- layer were measured. The results are shown in Table 1 1. 
ture was cooled to room temperature and thereto was 

TABLE U 



Saturated 

copcly* PencU 

Run ester (N) Polymenzable compounds Viscosity hard- 

No. (pan) (part) (poise) ncss 



Adhesion 



Polyethylene 
terephthalate Soft steel 
ntm panel 



I 



50 



THF-A 
1.6.HX— A 
THF-A 
NPG-A 
THF— A 
NPG-A 
THF-A 
PE-MA 
1,6-HX— A 
THF-A 
BP-^EA 
[Remarksl 

THF— A: Tctrahydrofurfur>-! icrvbie, 
l,6.HX— A 1,6-Hewicdicl diacrylate 
NPG— A Nscptntyl giyccl di3cr>ia.te. 
PE— MA Pher.oxyeth>I methacrjiitt, 

BP — JEA. Diacrylate of bisp'^enol A ethylene oxide (4 mole adduct 



50 



50 



50 



40 



25 
25 
25 
25 
30 
20 
20 
5 

25 
30 
30 



180.2 
192 I 
1766 
IS6 5 



IS5 7 



KB 



HB 



100/100 
lOO/lOO 
I 00/ 100 
100/100 

100/100 



100/100 
100/100 
100/1 oo 
100/100 

100/100 



added benzom ethyl ether (5 parts) to give an ultraviolet 
curable resin. To this resin was added an organic isocya- 
naie compound as shown in Table 10 to give an ultravi- 35 
olet curable resin composition. 

The resm composition thus obtained was coated onto 
a non-treated polyethylene terephthalate film (thick- 
ness: 125^) with a bar coater #20, and the coated prod- 
uct was irradiated with a 3.6 KW high pressure mer- ^ 
cury vapor tamp at a height of 15 cm for 10 seconds to 
give a cured coating layer. The properties of the cured 
coating layer were measured. The results are shown in 
Table 10. The coaling layer showed inferior xylene 
resistance immediately after being cured, but after being *5 
kept at room temperature, it showed extremely im- 
proved xylene resistance. 

TABLE 10 



EXAMPLE 8 

The saturated copolyester (A) (45 parts) was dis- 
solved at 80' C. in a mixture of tetrahydrofurfuryl acry- 
late (30 parts), diacylate of bisphenol A ethylene oxide 
(4 mole) adduct (30 parts), 1,6-hexanediol diacrylate (5 
parts) and hydroquinone monomethyl ether (0.02 pan), 
and therein was further dissolved benzoin ethyl ether (7 
pans) to give an ultraviolet curable resin composition. 

The resin composition thus obtained (85 parts), tita- 
nium dioxide (13 pans) and an acrylic lubricating agent 
(2 parts) were kneaded well with a three roll mill to give 
an ultraviolet curable ink composition. 

By using this ink composition, various materials were 
printed with a 300 mesh screen printing plate, and the 



Organic 



Properties of the cu'cd coating la>ef 



Afier being kepi 3t room 





Amount 
(PHR) 


Adhesron 


Xylene 
resistance 


Adhesion 


Xylene 
resistance 


Collonare L* 


1.0 


tCO/lOO 


5 


lOG/100 


25 




3.0 




4 




n 




5.0 




4 




> 100 




70 




4 




>IOO 


MiJlior.ate MR* 


1 0 


100/100 


5 


100/100 


43 




30 ■ 




5 




72 




50 




4 




>I00 




7.0 




4 




>100 



'BotI- pfofiucu we mide b> Nippon Pol>'urethine Kogyo K K 



EXAMPLE 7 
The saturated copolyester (N) (50 pans), tetrahydro- 65 

furfuryl acrylate (25 parts). U6-hexanediol diacrylate printed products were irradiated with a 5.6 KW high 

(25 parts), benzom ethyl ether (3 parts) and hydroqui- pressure mercury vapor lamp at a height of 12 cm for 15 

none (0.01 part) were mixed and dissolved at 80' C. to seconds to give a cured coating layer. The properties of 
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the coating layer were measured. The results are shown 
m Table 12. 

Besides, the ink composition obtained above was 
added m a glass vial (volume: 100 ml). The vial was 
sealed and was kept at 25* C in dark place, and then» the 
siorage stability of the ink composition was evaluated. 
The results are also shown in Table 12. 



24 

EXAMPLE 30 



TABLE 12 




Results 


Adhrvicr onto various materials: 




T^yt f f thy \cr.c terephihalate film (thickness. \2$n) 


100/100 


Pr:>tth>tcr.e terephthalate tnolded plate 


:oo/iOQ 


iihtcixrts 2 mm) 




Pol^cirt^r.ate plate (thicknesi- 1 mm) 


iOO/lOO 


Vo-. rw-fd soft steel panel 


100/100 


1 -hj; fcj-.fvi 0 S mm) 




\c- tfcjted tinplate (ihiclcness: 0.3 mm) 


100/100 


C.*fc» fine < thickness* 2 mm) 


100/100 


V 'f j;f rjbihtv at 25* C, 






Not changed 


■» 'tf ' *C da>s 








EXAMPLE 9 



10 



15 



20 



30 



Tt - saturated copolyester (A) (30 parts)» tetrahydro- 25 
r-:t..f>l acrylate (17.5 parts)» 1,6-hexanediol diacrylate 
u ' 5 par.i), diacrylate of bisphenol A ethylene oxide (4 
nolc) adduct (35 parts) and hydro quinone (0.01 part) 
ucre nued and dissolved at 80' C, and thereto was 
added benzoin ethyl ether (3 parts) to give an ultraviolet 
c arable resin composidon (Run No. 1) which had a 
\iwosii> of 120 poise. 

The resin composition was coated onto a non- treated 
r d! I' ethylene terephthalate film (thickness: I50;x) with a 
bar coaler #20, and the coated film was irradiated with 35 
a 5 ft KW high pressure mercury vapor lamp at a height 
of 15 cm for 15 seconds to give a cured coating layer. 
The properties of the cured coating layer were mea- 
sured TTie results are shown in Table 13. 

In the same manner as described above except that *0 
various polymerizabJe compounds as shown in Table 13 
were used, there were prepared various ultraviolet cur- 
able resin compositions (Run Nos. 2 to 7), and curing 
coating layers were prepared therefrom and properties 
thereof were measured likewise. The results are also *5 
shown in Table 13. 

TABLE 13 



The saturated copolyester (A) (40 pans), benzoin 
isopropyl ether (4 parts), selenium red (60 parts) and a 
leveling agent (2 parts) were kneaded with a three-rolJ 
mill to give an ultraviolet curable ink composition. 

Separately, methyl methacrylate-n-butyl methacry- 
late copolymer (molecular weight: 75,000, glass transi- 
tion temperature: 50* C, 40 parts)» hydroxyethyl meth- 
acrylate (55 pans), ethylene glycol dimethacrylate (5 
parts) and benzoin methyl ether (10 parts) were mixed 
and dissolved at room temperature to give a transpar- 
ent, homogeneous ultraviolet curable resin composi- 
tion. 

A simple paper coated with a dextrine solution was 
screen*printed with the above-prepared ultraviolet cur- 
able mk composition, and the printed paper was irradi- 
ated with a 5.6 KW high pressure mercury vapor lamp 
at a height of 15 cm for 10 seconds to give a cured 
coating layer. Onto the resulting printed paper, the 
above-prepared ultraviolet curable resin composition 
was printed as a cover coat, and the cover-coated paper 
was irradiated with ultraviolet under the same condi- 
tions as mentioned above to give a transfer paper for 
decorating pottery. 

The transfer paper thus obtained was transferred onto 
a pottery by a wet process and was calcined by heating 
with raising temperature of 100° C./hour upto a mix- 
tmum temperature of 850" C As a result, beautiful deco- 
ration could be obtained without undesirable cracking 
or partial disappearance of design. During the calcina- 
tion, the cover coat was lost at 380" to 450* C. 

What is claimed is: 

1. An ultraviolet curable resin composition which 
comprises 

(I) a saturated copolyester having a molecular weight 
of 2,000 to 15,000 which is soluble in a polymeriz- 
abJe compound (II), 20% to \0Q% by mole of satu- 
rated polycarboxylic acid components of the satu- 
rated copolyester being an aromatic dicarboxylic 
acid, wherein 19 to 98 ?i by mole of the aromatic 
dicarboxylic acid is terephthalic acid, and the gly- 
col component of the saturated copolyester being 
10 to 80% by mole of ethylene glycol and 90 to 
20% by mole of an alkylene glycol selected from 
the group consisting of propylene glycol, butane- 
diol, neopentylglycol and hexanediol; 



Saturated 



Run 



Weight 
ratio 
of 



No. 


esicr (I) 


(a) 




0) 




(c> 






Adhesion 


resistance 


I 


A 


THF— A 


25 


U6.HX— A 


25 


BP— lEA 


50 


30/70 


100/100 


>100 


2 


A 


THF-A 


25 


,VPG— A 


25 


BP^EA 


50 


35/65 


100/100 


>100 


3 


A 


THF— A 


25 


1.6.HX— A 


20 


BP— 4EA 


55 


30/70 


100/100 


>I00 


4 


A 


THF-A 


25 


TMP— A 


15 


BP^EA 


60 


30/70 


100/100 


>100 


5 


A 


THF-A 


25 


TMP-A 


15 


BP-4EA 


50 


35/65 


100/100 


>100 














E-A 


10 








6 


A 


THF-A 


20 


l,6-HX— A 


20 


BP— 4EA 


55 


40/60 


lOO/lOO 


>100 










TMP-A 


5 












7 


A 


THF— A 


25 


1,6.HX-A 


IS 


BP— 4EA 


55 


35/65 


100/100 


>J00 










DP-HA 


3 













THF— A Teuahydtorurfur>l »crvUie, 
:.6-HX— A. 1 .6.HeJ(aned:oJ d:acr//tte, 
NPO— A Ncopectyl glycol diacrylate, 
TMP— A Trurethylolpiopajie tnacryUie, 

BP — 4EA Dmcr>latc of bisphenol A eihylene oudt (4 colei add-cu 
E— A Epoxyacryltie 3002 (nude b) Kyocuht Yiuhi), 
DP— HA DipenucriXhntai betaiccylile 
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26 



10 



15 



20 



25 



30 



(II) a polymerizable compound comprising 10 to 95% 
by weight of a compound having one polymeriz- 
able double bond in the molecule selected from the 
group consisting of (i) a styrene compound, (ii) a 
substituted or unsubstituted alkyl mono(meth)acry- 
late, (iii) a mono(meth)acrylate of a bisphenol A 
alkylene oxide adduct, (iv) a urethane modified 
mono(meth)acrylale, (v) an epoxy mono(metha- 
crylate) and (vi) an oligo ester of a mono(meth)a' 
cry late and 90 to 5% by weight of a compound 
having two or more polymerizable double bonds in 
the molecule selected from the group consisting of 
(vii) a substituted or unsubstituted alkylene glycol 
di(meth)acrylate, (viii) a di(meth)acrylate of a bis- 
phenol A alkylene oxide adduct, (ix) a urethane 
modified di(meth)acrylate. (x) an epoxy di(meth)a- 
crylate, (xi) an oligo ester of a di(meth)acrylate, 

(xii) a poly(meth)acrylate of a polyvalent aliphate 
alcohol having three or more hydroxyl groups, and 

(xiii) a urethane modified poly(meth)acrylate, and 

(III) a photosensitizer. 

2. An ultraviolet curable resin composition according 
to claim 1, wherein the saturated copolyester (I) and the 
polymerizable compound (II) are incorporated in the 
weight ratio of 10:90 to 80:20. 

3. An ultraviolet curable resin composition according 
to claim 1, wherein the photosensitizer (III) is incorpo- 
rated in an amount of 0.05 to 20% by weight based on 
the total weight of the saturated copolyester (I) and the 
polymerizable compound (II). 

4. An ultraviolet curable resin composition according 
to claim 1, wherein the saturated polycarboxylic acid 
components of the saturated copolyester (I) comprise 
20 to 709c by mole of terephthalic acid and 80 to 30% 
by mole of isophthalic acid. 

5. An ultraviolet curable resin composition according 
to claim 1, wherein the saturated polycarboxylic acid 
components of the saturated copolyester (I) comprise 
20 to 10% mole of terephthalic acid and 80 to 20% by 40 
mole of an aliphatic dicarboxylic acid having 3 to 30 
carbon atoms. 

6. An ultraviolet curable resin composition according 
to claim 1, wherein the saturated polycarboxylic acid 
components of the saturated copolyester (I) comprise 45 
19 to 989i> by mole of terephthalic acid, 1 to 80% by 
mole of isophthalic acid and 80 to 1% by mole of an 
aliphatic dicarboxylic acid having 3 to 30 carbon atoms. 

7. An ultraviolet curable resin composition according 
to claim 1, wherein the polyol components of the satu- 
rated copolyester (I) comprise 10 to 80% by mole of 
ethylene glycol and 90 to 20% by mole of an alkylene 
glycol selected from the group consisting of propylene 
glycol* butanediol, neopeniyl glycol and hcxanediol. 

8. An ultraviolet curable resin composition according 
to claim 1, wherein the polyol components of the satu- 
rated copolyester (1) comprise 10 to 90% by mole of 
butanediol and 90 to 10% by mole of an alkylene glycol 
selected from the group consisting of propylene glycol, 
neopentyl glycol and hexanediol. 

9. An ultraviolet curable resin composition according 
to claim 1, wherein the saturated polycarboxylic acid 
components of the saturated copolyester (I) contain 0.5 
to 20% by mole of an aromatic dicarboxylic acid having 
a metal sulfonate group. 

10. An ultraviolet curable resin composition accord- 
ing to claim 1, wherein the compound having one poly- 
merizable double bond in the molecule is a member 



selected from phenoxyehtyl methacrylate and tetrahy- 
drofurfuryl acrylate. 

11. An ultraviolet curable resin composition accoring 
to claim 1, wherein the polymerizable compound (II) 
comprises (a) 10 to 70% by weight of a mono(meth)a- 
crylate, (b) 5 to 50% by weight of one or more poly(- 
meth)acrylate selected from the group consisting of a 
two or more poly(meth)acrylate having a molecular 
weight of smaller than 500, dipentaerythritol penta(- 
meth)acrylate and dipentaerythntol hexa(meth)acry- 
late, and (c) 20 to 70% by weight of di(meth)acrylate 
having a molecular weight of larger than 500. 

12. An ultraviolet curable resin composition accord- 
ing to claim 1, wherein the photosensitizer (III) is a 
member selected from the group consisting of benzoins, 
anthraquinones, benzophenones, sulfur-containing com- 
pounds and pigments. 

13. An ultraviolet curable resin composition accord- 
ing to claim 1, wherein the photosensitizer (III) is a 
member selected from the group consisting of xanthone, 
thioxanthone and their derivatives. 

14. An ultraviolet curable resin composition accord- 
ing to claim 1, wherein the photosensitizer (III) is a 
compound of the formula: 



\ / II 
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wherein R] and R2 are each a hydrocarbon group 
having 1 to 10 carbon atoms, 

15. An ultraviolet curable resin composition accord- 
ing to claim 1, wherein the photosensitizer (III) is a 
combination of (a) a member selected from the group 
consisting of xanthone, thioxanthone and their deriva- 
ties, and (b) a compound of the formula: 




50 



55 



60 



65 



wherein R] and R2 are each a hydrocarbon group hav- 
ing I to 10 carbon atoms in the weight ratio of 4/1 to 
1/4. 

16. An ultraviolet curable resin composition accord- 
ing to claim 1, which is incorporated with one or more 
pigments suitable for screen printing or decorating pot- 
teries. 

17. An ultraviolet curable resin composition accord- 
ing to claim 1, wherein the polymerizable compound 
(II) comprises 10 to 95% by weight of a compound 
selected from the group consisting of phenoxyethyl(- 
meth)acrylate and tetrahydrofurfuryl(meth)acrylate 
and 90 to 5% by weight of a compound selected from 
the group consisting of a two or more poly(meth)acry- 
laie having a molecular weight of smaller than 500, 
di(meth)acrylate of disphenol A ethylene oxide adduct, 
di(meth)acrylate of bisphenol A propylene oxide ad- 
duct, and dipentaerythritol hexa(meth)acrylate. 

18. An ultraviolet curable resin composition accord- 
ing to claim 1, wherem the compound having one poly- 
merizable double bond in the molecule is a merpber 



W019213 



27 



4,379,039 



28 



selected from the group consisting of (ii) a substituted or 
unsubstituted alkyl mono(ineth)acrylate, (v) an epoxy 
mono(nieth)acrylate, and (vi) an oligo ester of a mono(- 
meth)acrylate. 

19. An ultraviolet curable resin composition accord- 
ing to claim 18, wherein the compound having one 
polymerizable double bond is (ii) a substituted or unsub- 
stituted alkyl mono(meth)acryIate. 

20. An ultraviolet curable resin composition accord- 
ing to claim 1, wherein the compound having two or 
more polymerizable double bonds in the molecule is a 
member selected from the group consisting of (i) a sub- 
stituted or unsubstituted alkylene glycol di(meth)acry- 
late, (ii) a di(meth)acrylate of bisphenol A alkylene 
oxide adduct, (iv) an epoxy di(meth)acrylate, and (vi) a 
poly(meth)acrylate of an at least trivalent aliphatic alco- 
hol. 

21. In a method of preparing laminated products the 
improvement which comprises employing as an adhe- 
sive a composition which comprises: 

(I) a saturated copolyester having a molecular weight 
of 2,000 to 15,000 which is soluble in a polymeriz- 
able compound (II), 20% to 100% by mole of satu- 
rated polycarboxylic acid components of the satu- 
rated copolyester being an aromatic dicarboxylic 
acid, wherein 19 to 98% by mole of the aromatic 
dicarboxylic acid is terephthalic acid, and the gly- 
col component of the saturated copolyester being 
10 to 80% by mole of ethylene glycol and 90 to 
20% by mole of an alkylene glycol selected from 
the group consisting of propylene glycol, butane- 
diol, neopentylgylcol and hexanediol; 



(II) a polymerizable compound comprising 10 to 95% 
by weight of a compound having one polymeriz- 
able double bond in the molecule selected from the 
group consisting of (i) a styrene compound, (ii) a 

5 substituted or unsubstituted alkyl mono(meth)acry- 
late, (iii) a mono(meth)acrylate of a bisphenol A 
alkylene oxide adduct, (iv) a urethane modified 
mono(meth)acrylate, (v) an epoxy mono(metha- 
crylate) and (vi) an oligo ester of a raono(meth)a- 

10 crylate and 90 to 5% by weight of a compound 
having two or more polymerizable double bonds in 
the molecule selected from the group consisting of 
(vii) a substituted or unsubstituted alkylene glycol 
di(meth)acrylate, (viii) a di(meth)acrylate of a bis- 

15 phenol A alkylene oxide adduct, (ix) a urethane 
modified di(meth)acrylate, (x) an epoxy di(meth)a- 
crylate, (xi) an oligo ester of a di(meth)acrylaie, 
(xii) a poly(meth)acrylate of a polyvalent aliphate 
alcohol having three or more hydroxyl groups, and 

20 (.xiii) a urethane modified poly(meth)acrylate, and 

(III) a photosensitizer. 

22. The method of claim 21 wherein the polymeriz- 
able compound (II) comprises 10 to 95% by weight of a 
compound selected from the group consisting of phe- 

25 noxyethyl(meth)acrylate and tetrahydrofurfuryl(meth- 
)acrylate and 90 to 5% by weight of a compound se- 
lected from the group consisting of a two or more 
poly(meth)acrylate having a molecular weight of 
smaller than 500, di(meth)acrylate of disphenol A ethyl- 

30 ene oxide adduct, di(meth)acrylate of bisphenol A prop- 
ylene oxide adduct, and dipentaerythritol hexa(metb)a- 
crylate. 
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[57] ABSTRACT 

Primer compositions for adhering overcoatings derived 
from in situ polymerizations of uncured monomers onto 
inorganic substrates arc disclosed. These primer compo- 
sitions comprise at least one non-amino- or non-amido- 
containing silane, at least one of certain metal esters, 
and preferably an acidic material. The overcoatings are 
derived from epoxy and vinyl monomers. The primed 
and overcoated substrates of the present invention pro- 
vide anicles having protective, decorative, or other 
functional surface layers. 

3 Qalms, No Drawings 
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PRIMED INORGANIC SUBSTRATES 
OVERCOATED WITH CURABLE PROTECTIVE 
COMPOSITIONS 

5 

Th;s is a division of application Ser. No. 265,467 filed 
May 20, I98I. now U.S. Pat. No. 4,356.233. 

TECHNICAL FIELD 

This invention relates to a composition and method 10 
for priming inorganic substrates. In another aspect, it 
relates to a method for overcoating such primed sub- 
strates with a protective organic layer and to the lay- 
ered structure resultmg therefrom. In a further aspect, it 
relates to articles primed and overcoated with the com- 15 
positions of the preseni invention. 

BACKGROUND ART 

Primers, which are compositions that promote the 
adhesion of overcoatings onto substrates, are known in 20 
I he an. They are panicularly useful in articles requiring 
thai organic materials be bonded onto morganic sub- 
strates The strength of the interfacial bond formed in 
such constructions often determines the ultimate 
strength and utility of the articles. 25 

Pre\ lous attempts have been made to overcoat alumi- 
num and other neials with various substances, but the 
resuiimg adhesion of the overcoating is frequently less 
than IS necessary for the desired use. U.S. Pat. No. 
3.321,350 teaches that adhesion of a cured polysiloxane 30 
onto a solid material. e.g.» aluminum, is improved if a 
primer containirg an organosilane and a hydroiyzable 
titanium compound, some of which primers are within 
the scope of the primer compositions of the present 
mvention. is first applied. It is taught in U.S. Pat. No. 35 
3, 794,556,. that a primer composition comprising a mix- 
ture of a tetraalkoxysilane, or a partial hydrolyzate 
thereot* and a tetraalkyl titanate can be used to improve 
t.ne adhesion of silicone elastomers to titanium metal 
and to polymerized substrates* such as cured cpoxy 40 
surfaces and polyurethanes. However, it is not taught in 
the prior art how to adhere a coating that is polymer- 
ized in situ on aluminum or other inorganic substrates 
with a supenor level of adhesion needed in certain ap- 
plications 45 

Titanium compounds have been used in preparing 
durable coatings. U.S Pal. No. 2,721,855 teaches that 
polymeric organosihcone compositions containing ti- 
tanic acid e.sters adhere onto various substrates, such as 
electrical insulators. U.S. Pal. No. 3,779,991 discloses 50 
the incorporation of tetraalkyl titanates into polymeric 
materials having silicon and hydanioin moieties m the 
polymeric backbone, and the subsequent use of such 
nijtenals as coatings for wire. A composition and 
meihod for enhancing bonding and protection of alumi- 55 
num surfaces is disclosed :n U.S. Pat. No. 3,6S7,S82, 
wherein the adherent coating is derived from a cohy- 
droKzed composition of a diammosubstuuted silane and 
a titanate Galvanic protection to metal surfaces coated 
with compositions containing h>droiyzed and con- 60 
densed organosilanes with hydrolyzable titanate esters 
and zinc particulates is taught m U S. Pat. No. 

Compositions comprising silanes and metal esters, 
some wiihm the scope of the primer compositions of the 65 
present mvention, have been disclosed in U S. Pat. Nos. 
4.042.749. 4.073,967. and 4.084.021 as useful abrasion or 
corrosion resistant coatings for soft surfaces, including 



aluminum. These are relatively thick coatings and they 
are not taught as useful primer compositions. 

The prior art, however, does not teach the promotion 
of adhesion of polymerizabie monomeric organic mate- 
rials, such as epoxy or acrylic monomers, onto primed 
inorganic surfaces such as aluminum metal, preferably 
where the primer composition contains acidic material 
in addition to silanes and metal esters, nor does it teach 
the curing of monomeric organic coatings by in situ 
polymerization of the monomers coated onto the 
primed surfaces. 

DISCLOSURE OF INVENTION 

Briefly the present invention provides primer compo- 
sitions for adhering coatings derived from in situ poly- 
merizations of uncured monomers onto inorganic sub- 
strates. These primer compositions comprise at least one 
non-amino- or non-amido-containing silane and at least 
one of certain metal esters, and also preferably include 
acidic materials in these primer compositions. 

The priming compositions of the present invention 
provide for the adherence onto inorganic substrates, 
such as metals, metal oxides, and ceramics, of overcoat- 
ings derived from in situ polymerization of monomeric 
organic compositions that are known in the art to ad- 
here poorly to such substrates. The overcoating compo- 
sitions which contain, for example, epoxy or vinyl mon- 
omers, are cured in situ by heat or radiation. 

By "substrate** is meant an underlying support layer 
which can be the base layer or it can be a thin coating 
on the base layer. 

The primed and overcoated substrates of the present 
invention provide articles having surfaces that are pro- 
tected, for e.xample, against weathering, or they may be 
painted or marked as desired. 

DETAILED DESCRIPTION 

The present invention provides in one embodiment a 
primer composition comprising: 

a. one part by weight of a non-amino- or non-amido- 
containing silane of the formula 



(1) 



in which R ' is an alkyl or cycloalkyl group that can be 
unsubstituted or substituted by an ethenyl, methethenyl, 
acryloxy, methacryloxy, epoxy, mercapto, or an 
isocyanato group, said substituted group having a total 
of two to ten carbon atoms and said unsubstituted group 
ha\'ing a total of one to ten carbon atoms; R^ is a hydro- 
lyzable group selected from alkoxy groups having one 
to eight carbon atoms and acyloxy groups having two 
to eight carbon atoms; m is an integer from 1 to 3; n is 
an integer from 1 to 3, with the proviso that m-r-n — 4, 
b. 1 to 50 parts by weight of metal ester of the formula 



M[OR-]jr 



(2) 



in which M is a metal .selected from a group consisting 
of titanium, tantalum, zirconium, aluminum, and anti- 
mony; R3 IS an alkyl group having from one to eight 
carbon atoms, and x is equal to the number of valence 
bonds of M; and 
c an acidic material. 

The preseni invention also provides a layered struc- 
ture OP an morganic substrate, e.g.. metals, such as alu- 
minum, steel or zinc, metal oxides of these metals, and 
ceramics, such as glass, but prcierably on aluminum, 
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which may be dead-soft [i.e., flexible, easily bent and 
vi'hich retains its shape) or vapor coated on another 
substrate, which preferabiy is primed with the above- 
mentioned acidic material -coniaming composition, al- 
ihough the above-mentioned primer composition gives 5 
siMi'.'aciory results with no acicic component present, 
inc ovcrcoated with an organic monomer composition 
v\hich IS subsequently cured. The monomer, which 
p:c:erabi> is an epoxy or vinyl monomer or mixtures 
inrrcof. IS blended with a suitable initiator or a latent 10 
polvrr.erization agent. After being applied to the primed 
^jbsrraie, the monomer composition is then cured in 
y:tu by heat, radiation^ or other appropriate meatus. The 
c-mentioned primer, which is heat curable, can be 
c-rrc Mmullaneously with the monomer composition if 15 

ji used, or it can be separately cured by heat before 
app :ca:ion of the monomer layer. 

Preparation of the layered structure of the present 

* rn:.on involves two steps. 

7r,c first step the primer preparation and applica- 20 
' rr This mvolves the simple mixing or blending at 
j".'^ tf-nt conditions of the following ingredients: a suit- 
ihie iiiane, a hydrolyzable metal ester (also called an 
^ x::lci, a suitable solvent, such as ethanol, butanol. 
; -r-r-v l.iexanol, acetone, or methylethyl ketone, but 25 
;(,!.r3:^l> isopropyl alcohol. Optionally, a minor 
a-i.^unt of an acidic material is added. The primer is 
ihc". appiied onto an inorganic substrate such as a metal. 
I- .s deniable that the cured primer coating be very 
:h n I c . 0.02 to 0.5 microns in thickness. One method 
c*f ichie\ing such a thin coating is to use an amount of 
>oi:cr.: m the range of 50 to 99 weight percent of the 
. crnposiiion, preferably at least 90 weight percent being 
present 

Tipically, after admixing or blending, this primer 
cojting composition is then applied to an inorganii: 
>uD^>irate These primer coatings are preferably used 
short 1> after they are prepared^ however, they may be 
prepared and stored at room temperature or below for 
several weeks before application. 

Non-amino- or non-amido-containing silanes repre- 
sented by formula (1) above are those wherein R2 is a 
hsdrolyzable group selected from aikoxy groups hav- 
ing 1 to 8 carbon atoms and acyloxy groups having 2 to 
8 c::rbon atoms and R' can be an unsubstituted alkyl or 45 
cycloalkyl group, for example, methyltriethoxysilane, 
octyltriethoxysilane and cyclohexyltrimeihoxysilane 
(all available from Petrarch S> stems Inc., Leviiiown, 
Pa) Ex.jmples where contains ethenjl and me- 
theihenyl functionality are vinyltriacetoxysilane (Union 50 
Carbide Corp.), methylvmyldiethoxysilane (Petrarch 
Systems, Inc.). divinyldiethoxysilane (Petrarch Sys- 
tems, !nc ), and gamma-methacryloxyprop\'ltrimethox- 
>silanc (Union Carbide Corp.). Examples where R' is a 
substituted epoxy, mercapto or isoc>anato group are 55 
gamma-giycidoxypropyltnmethoxysilane (Union Car- 
bide Corp.), beta-(3,4-epoxycvclohexyl)ethyUnmethox- 
ysilane (Union Carbide Corp.), gamma-mercapto- 
propyltrimethoxysilane (Union Carbide Corp.V and 
gamma-isocyanatopropyltriethoxysilane (Petrarch Sys- 60 
terns, Inc-). These silanes and some of the other useful 
silanes as known in the art. are given in Table IV' The 
stlanes may be uttlzed alone or as a mixture of silanes m 
the practice of the present invention Gamma-meiha- 
cryloxypropvltrimethoxysilane is the preferred reactive 65 
silane 

Metal esier"i which have been found useful m the 
practice of rhe pressai invention may be represenied bv 




650 
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the formula M[OR-]^, where M is a metal selected from 
the group consisting of titanium, tantalum, antimony, 
aluminum, and zirconium, and R^ is selected from the 
group consisting of lower alkyl groups containing from 
1 to & carbon atoms which are bonded to the oxygen 
atom, and x is equal to the number of valence bonds of 
M. 

Representative metal esters (some of which are 
shown m Table V, below) which have been found use- 
ful in the practice of the present invention include tetra- 
isopropyl titanate (E. 1, duPont de Nemours & Co., 
Inc.), tetrabutyl titanate (duPont), tetraeihyl titanate 
(Alfa Products, Thiokol/Ventron Div.. Danvers, 
Mass.), teira-2-ethyihexyl titanate (duPont), and penta- 
ethyl tantalate, aluminum isopropoxide, aluminum-s- 
butoxide, and tetra-n-propyl zirconate, (all available 
from Alfa Products). Each of the metal esters may be 
utilized by itself, or m a mixture of metal esters, in the 
practice of the present invention. Other useful metal 
esters of the type described are known to the art. The 
preferred metal ester is tetraisopropyl titanate. 

,It has been found that the molar ratio of metal ester to 
silane can vary. For example, in the prrmer composi- 
tions containing tetraisopropyl titanate (TPT) and gam- 
ma-methacryloxypropyltrimethoxysilane (GMPS), the 
useful, preferred, and most preferred ratios are summa- 
rized in Table I. 



TABLE I 
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lltihty of TPT and GMPS Reactive 
Siianc Primer Comoositions on Aluminum 


R^nge of Utility 


Ratio of TFT ro G.MPS 


weighi 


moie* 


Uieful 


1.1-50.1 


087 1-44 I 


Preferred 


i 1-20 I 


OSI 1 


Most Preferred 


3 i-lO.l 


:61-=>:1 



•mo'.tc v«.t TFT 234 moltc OMPS - Hs :0 



Energy is usually required to cure the primer coatmgs 
4Q of the present invention. The preferred method of cur- 
ing primer coatings of the present invention is exposure 
to heat. 

While it is not necessary to incorporate an acidic 
material w the primer composition, it is desirable to do 
so. Acidic materials which can be added to the primer 
composition are such inorganic acids as nitric acid and 
sulfuric acid and such organic acidic materials as acetic 
acid. bis(perfluoromeihylsulfonyi)melhane (see U.S. 
Pat. No. 2,732,398), higher homologs of fluorinated 
sulfonvlmethanes (see U.S. Pat. No. 3.281.472), and 
bis(perfluorome(hylsulfonyl)phenylmethane (see U.S. 
Pat. No. 3,632,843). These acidic materials can be pres- 
ent ir. various concentration levels. The ratio of moles 
of inorganic acid to the sum of the mole quantities of 
titanate plus silane is 0:1 to 10; K and preferably 0.5.1 to 
4:1, and for the organic acidic materials the mole ratios 
are 0.1 to 20:1, and preferably 0.5:1 to 8:1. Priming 
effects can be achieved without acidic materials in the 
composition, but incorporation of acid makes a priming 
composition less subject to attack by moisture and al- 
lows for greater variability in the thickness of the 
primer layer. 

The primer coating compositions used in this inven- 
tion can be applied to a variety of inorganic substrates, 
such 2S steel, zinc, ceramics, but preferably the substrate 
IS aluminum Studies of meiaK used as substrates for the 
primer coalings are summarized m Table VI, below 
The metal surfaces were first cleaned m a variety of 
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ways (see Table VI), before the primer coatings were ferred photoactivaiable epoxy cure initiator for use in 
applied, to remove surface contamination. For example, the present invention, and it is usually present in an 
aluminum was precleaned by 1.5 minute immersion m amount up to 2% by weight of the epoxy resin, 
hot (60'-70' C) aqueous 2.5% Oakite® 166 solution Vinyl monomer-containing overcoatings, typically 
(Oakite Products, Berkeley Heights, N.J.) followed by 5 with an appropriate latent polymerization agent present 
distilled water rinse, and air drying. The primer layer in the overcoating blend, can be cured by exposure to 
may be coated on a substrate by usual methods known ultraviolet light or heat. Latent polymerization agents 
in the art, e.g., bar, knife, reverse roll, knurled roll, or need not be present to effect curing of vinyl monomer- 
spin coating, or by dipping, spraying, or brushing. The containing overcoatings via electron beam radiation, 
cured primer coaling is very thin, i.e., 0.02 to 0.5 mi- 10 Free radical curing of vinyl monomers such as acrylates 
crons in thickness. and methacrylates via ultraviolet light generally re- 

The second step is the organic overcoating prepara- quires the presence of latent polymerization agents 

tion which involves the simple mixing or blending of known as photoiniiiators. One class of photomitiators is 

the ingredients of a suitable organic monomer with an acetophenone derivatives such as 2,2-dixethoxy-2- 

initiator or a latent polymerization agent. Other addi- 15 phenylacetophenone (Ciba-Geigy), and 2-hydroxy-2- 

tives such as leveling agents, diluents, colorants, fillers, methyl(3',4 -dimelhyl)propiophenone (E. Merck) and 

viscosity modifiers, etc. may be added to the above are usually present in the overcoating in minor amounts, 

formulation by simple mixing. Other acetophenone derivatives are known in the art 

The method of preparation of the monomer over- (see U.S. Pat, No. 3,715,293), e.g., 2-2-dimethox- 

coating composition involves the mixture of a suitable 20 yacetophenone, 2.2-diethoxyacetophenone, 2,2- 

organic monomer, diluted or undiluted, a" suitable sol- dibutoxyacetophenone, 2,2-dihexoxyacetophenone, 2,2- 

vent. such as acetone, fillers, colorants, additives, poiy- diphenoxyacetophenone, 2,2-diphenoxy-2- 

merization agents, initiators, and the like. Preferably, sthylacetophenone. 2,2-diphenoxy-2-cyclopen- 

the latent polymerization agent or initiator is added last. tylacetophenone. 

After blending, the overcoating composition is ap- 25 Vinyl overcoating compositions containing free radi- 
plied to the primer coating layer previously coated onto cal photoinitiators will cure when exposed to ultraviolet 
a suitable inorganic substrate, for example, aluminum. light- However, it is preferable that curing be con- 
Preferably these overcoatings are used shortly after ducted in an inert atmosphere such as nitrogen since 
preparation, however, they may be stored if properly oxygen inhibits the reaction. Monomeric overcoatmg^ 
protected from heal and light for several months before 30 whose cure can be photoinitiated in the absence or 
application. More than one overcoating layer may be presence of oxygen are those containing l,3-b.s[3-(2,2,2- 
applied to the primed substrates. A variety of thick- (triacryloxymelhyl)ethoxy.2-hydroxypropyI)]-5,5- 
nesses for the overcoating layers is possible; the ultimate dime(hyl-2,4-imidazoiidinedione and 1 ,3-bis[3-(2- 
thickness allowable is determined by the properties of acryloxyethoxy)-2-hydroxypropyl]-5,5-dimethyl-2,4- 
the cured overcoatings. 35 imidazolidinedione. mentioned above. 

Monomers for overcoatings which have been found Any suitable source which emits ultraviolet light may 

useful in the practice of this invention include epoxy be used to activate the photoinitiators in the practice of 

resins such as bis(3,4.epoxycyclohexylmethyl) adipate this invention. Suitable sources are mercury arcs, car- 

(Union Carbide), and vinyl monomers such as trimeth- bon arcs, low-, medium- and high-pressure mercury 

ylol propane triacrylate, hexanediol diacry late, and pen- 40 lamps, plasma arcs, ultraviolet light emitting diodes, 

taerythntol tetraacrylate (all are available from Sar- and ultraviolet emitting lasers. 

tomer Co.). Other vinyl monomers for overcoatings are Ultraviolet light activation of the latent curing agents 

l.3-bis[3-(2,2,2-(triacryloxymethyl)ethoxy-2-hydroxy- used in the overcoatings of this invention can be 

propyl]-5,5-dimethyl-2,4-imidazolidinedione and 1,3- brought about with the use of such commerc.ally avail- 

bis[3-(2-acryloxyetboxy)-2-hydrox|propyl]-5,5-dimeth- 45 able ultraviolet light sources as the UVEXS model 

v|.2.4-imtdazoltdinedione, (as diJlosed in assignee's LCU 750 (UVEXS, Inc., Sunnyvale, Calif) and the 

copending patent applications. U». Ser. No. 051,876 RPC model QC 1202 AMR (RFC Equipment, Plain- 

and U.S. Ser. No. 051.877. both filed on June 25, 1979). field, IIL). Typical cure conditions with such ultraviolet 

These monomers are film-forming monomers or pre- light sources involve the conveying, or repeated con- 

polymers with a molecular weightiup to 5.000, prefera- 50 veying, of an overcoated substrate several centimeters 

bl> up to 2,000, per polymerizable group. from the source of a 200 watt per 2.54 cm medium 

Leveling agents are also useful in the overcoating pressure mercury lamp, at a suitable conveyor speed, 

composition m the practice of the invention in that they for example, 15 meters/minute. 

impro\c coating uniformity Levehng agents which The overcoatings of the present invention, of which 

ha^e been found Ubcful m the practice of the present 55 there may be one or more on the primed substrate, may 

invention inclade fiuorocarbon-based surfactants, **FC- be applied by methods known in the art, such as bar, 

430" and "FC-43!" (3M). These agents are used in knife, reverse roll, knurled roll, or spin coatmg, or by 

minor amouni.s. i e.. about 0.0195: up to about \% by dipping, spraying, or brushing. 

weight The evaluation of adhesion of the overcoating onto a 
Various methods may be employed to cure the over- 60 primed inorganic substrate such as alummum and other 
coatings of the present mvention. Epoxy monomers, metals was conducted usmg two test methods, both of 
such aK bis(3.--epo\yc>clohex>imethy]) adipate can be which were modeled after ASTM tests, 
cured, for example, uith J photoactivatable epoxy cure In the first test modeled after ASTM D.i359 test 
initiator. Such photoactivatable epoxy cure initiators method B, "Standard Methods for Measuring Adhesion 
are EeneralK known in the art and arc described m a 65 by Tape Test." strips of Scotch ® Brand No. 250 Mask- 
number of US. Pat. Nos 4.219.377, 4,101.513, and ing Tape or Scotch (R) Brand No 810 Magic Ntendinc 
4,039.521 Tr-arylsu!foniumhe.xjnuoroaniimonate. dis- Tape (3M) were applied to a cross-cut section previ- 
clo-ied in U S Pai No 4, 175,47ti, js a pariicularly pre- ously mode m the overcoated <;ub<;iraie and ihc tape w.a<. 
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then removed. The percent adhesion, that is, the 
amount (area) of coating remaining on the substrate was 
assessed on a 0-100 scale (see U.S. Pat. N'o. 4,042.749, 
col. 8, lines 23-40). 

In 3 second test, modeled after ASTM D2197 test 5 
method B, "Standard Test Methods for Adhesion of 
Organic Coatings," using the parallel groove adhesion 
test, a pom: torce of approximately 130 grams at the tip 
of a fixed carbide scribe was applied to a suitably coated 
sLibsirate. The substrate was then moved beneath the 10 
5cnbe to produce a lined pattern through the coating.^ 
Adhesion was evaluated in terms of the closeness with 
which parallel scribed grooves could be cul through the 
coaimg before the film flakes or chips fiom the sub- 
strate. The better the adhesion, the closerltogether the 15 
grooves were cut before film failure (flaking or chip- 
ping) occurred. 

The layered structures of the present invention find 
ui!lit> in articles that require adherent protective over- 
coatings, such as automotive trim, window frames, fire- 20 
place brick, or metal based tapes, and as pavement 
marking tapes wherein the overcoating layer has a top 
surface in which glass retroreflective microspheres and 
skid-resistant particles may be partially embedded in the 
surface. Other applications include applications which 25 
require decorative overcoatings 

The present invention will be more readily under- 
stood from a consideration of the following examples 
which are meant to illustrate, but not limit this inven- 
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alloy [precleaned by 1.5 minute immersion m hot 
(60'-70' C.) aqueous 2.5% Oakite 166 solution followed 
by distilled water rmse. then air dned]. The primer 
coating was cured for five minutes at 120" C. .The 
primed aluminum was then overcoated with overcoat- 
ing formulation A prepared by mixing 60 parts of 1,3- 
bis[3-(2,2,2-(tnacryloxymethyl)ethoxy-2-hydroxy- 
propyl)]-5,5-dimethyl-2,4-imida2olidinedione to 40 
parts of l,3-bis[3-(2-acryloxyethoxy)-2-hydroxypropyll- 
5.5-dimethyl-2,4-imidazoIidinedione to 2 parts of 2,2- 
dimethoxy-2-phenyIacetophenone (Ciba-Geigy Corp., 
Ardsley, N.V.) to O.l part of FC-430 to 100 parts ace- 
tone. This overcoating was cured photochemically by 
exposure of the overcoated substrate to ultraviolet light. 
The ultraviolet light source was a model LCU 750 200 
watt/2 54 cm medium pressure mercury lamp 
(UVEXS, Sunnyvale, CA) which emitted short wave- 
length (200-320 nm) and long wavelength (320-430 nm) 
ultraviolet light. The coated substrate was placed on a 
conveyor and was passed under this ultraviolet light 
source three to four times at a conveyor speed of 15.2 
meters per minute and at a distance of about 15 cm from 
this source. 

The cured overcoating was then tested for adhesion 
using the ASTM D3359 test (cross hatch/tape pull test) 
using Scotch Brand No. 250 Masking Tape. The results 
using various ratios of GMPS to f PT for Examples 
1-12 are given in Table II, and the range of utility was 
summarized in Table I, above. 

TABLE II 

Adhesion of OvercoatincA anlo Primed Aluminum 





Isopropyl 






TiSi 


Nirnc Actd 


9c Adhes)on 


Ex. 


Alcohol 


TPT 


GMPS 


Ratio 


(Concentraied) 


Run 


Run 




fg) 


(s) 


i£) 


(w(/wt) 


(drops) 


No. J 


No. 2 


1 


19 6 




04 


Only Si 


T 


SO 


10-70 


2 


196 


C.(M 


0.4 


1 10 


2 


20 


60-70 


3 


196 


C.06 


0 36 


1.6 


2 


20 


10-40 


4 


196 


C.l 


03 


1 3 


2 


10 


20-40 




196 


0 2 


02 


1:1 


2 


80-35 


50-80 


6 


196 


0.3 


01 


3:1 


2 


95-100 


100 


7 


196 


C.36 


006 


6:1 


■y 


95-100 


100 


s 


19 6 


CA 


004 


101 


t 


95-100 


lOO 


q 


59 2 


C.8 


004 


20 1 


4 


75-90 


95 


10 




1.6 


004 


40 1 


8 


40-70 


ao-85 


11 


196 






Ti Only 


•\ 


65-70 


40 


12 


196 








2 


0 


0-5 



''''E.K Nos 1-1 3rd i I a/id 32 are cnnrroU 



tion Parts and percentages are by weight unless other- 
wise indicated and temperatures are in degrees centi- 
grade. In the following examples, primer coatings were 
applied to substrates usmg an RDS bar coater No. 3 and 50 
overcoatings were applied to primed surfaces using an 
RDS bar coater No. 14 (both coaters are available from 
R. D. Specialties Inc., Webster. N.Y.) unless indicated 
otherwise Percent adhesion was measured using as a 
model ASTM D3359 test method unless indicated 55 
orherwise In the examples using acids, i e . cone nitric 
acid (70^c}. acetic acid (glacial), cone sulfuric acid 
(969c ), each arop of acid contains 0.02 to 0.04 g acid 

EXA.MPLES 1-12 

The following is a model procedure for Examples 
1-12. The results are summarized in Table II. 

A primer composuion wa^. prepared by adding two 
drops of ccncenlrated nunc acid to a solution of 19 6 g 
of isoprop>l alcohol containing 0.4 g of gamma-metha- 65 
cryloxypropyltrimethoxysilane (GMPS) with 0.04 g of 
teiraisopropyl titanate (TPT) The resulting primer 
solution was coated onto a sample of #5003 aluminum 



The data show that adhesion of overcoating A onto 
primed aluminum was commercially useful when the 
weight ratio of TPT to GMPS was 1:1 to 50:1, the 
preferred ratio being 1:1 to 20; 1, and the most preferred 
ratio being 3.1 to 10; 1. These results were presented in 
TABLE I, above. 

EXAMPLES 13-25 

The following is a model procedure for Examples 
13-25. The results are summarized in Table III. 

A primer composition was prepared by adding one 
drop of concentraied nitric acid to a solution of 9.S g 
isopropyl alcohol containing 0.2 g gamma-methacrylox- 
ypropvltrimethoxysilane with 0.2 g tetra isopropyl tita- 
nate. As in Examples 1-12, this solution was coated 
onto a sample of cleaned aluminum alloy #3003 
(cleaned as indicated in Examples 1-12) and cured for 
five minutes at 120' C. The primed aluminum was then 
overcoated with coating formulation B prepared by 
mixing of 100 parts of l,3-bis[3-(2.2,2-(triacryloxyme- 
ili>l)cilioxy-2-hydroxypropyl)]-5»5-dimelhyl-2,4- 
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imidazoiidinedione to 100 parts 2-butanone (methyl 
ethyl ketone) to 2 parts of 2*hydroxy-2-racthyl(3',4'- 
dimethyUpropionphenone (E. Merck, Darmstadt, Ger- 
many) to 0.1 part FC-431 (3M). The cure of this over- 
coating composition was initiated . photochemically. 5 
essentially following the procedure of Examples 1-12 
wherein the ultraviolet light source was a 300 walt/2.54 
cm mercury lamp (Model QC 1202 ANIR, RFC Equip- 
ments Plainfield. IIL). The coated substrate was placed 
on a conveyor and was exposed to this ultraviolet light 10 
source at a distance of about 15 cm and at a conveyor 
speed of 24.4 meters per minute. 

The cured overcoating was then tested for adhesion 
using ASTM D3359 test B described above (cross 
hatch/tape pull test) using No. 810 Scotch Brand Magic 15 
Mending Tape. Results for Examples 13-25 are shown 
in Table IIL 



TABLE III 









Tj:Si 




Ex 


TPT 


GMPS 


Ratio 




No f*> 






(wl/wt) 


% Adhesion 


13 




02 


Only Si 


0 


14 


0002 


0.198 


1:99 


0 


15 


000* 


0 196 


1-49 


2 


16 


0003 


0 192 


1:24 


2 


17 


002 


0.18 


1-9 


0 


IS 


005 


0.15 


1 3 


0 


19 


0! 


0.1 


1-1 


100 


20 


015 


0.05 


3 1 


95 


21 


018 


0.02 


9;1 


100 


22 


0 192 


0.008 


24 I 


50 


23 


0196 


0.004 


49:1 


5 


24 


0 196 


0 002 


99.1 


10 


25 


02 


0.0 


Ti Only 


' 10 



20 



25 



30 



'''EjLimpIc Noi Li-18 ind 2* and 35 ars controls. 

The data of TABLE III show results similar to those 
of TABLE II. Compositions within the invention (i.e., 
Ex. Nos. 19-23) generally show better adhesion than 
controls; especially good are those compositions with 



35 



40 



TPT:GMPS ratios within the preferred range of 
TABLE I, above. 

EXAMPLES 26-45 

Examples 26-45 evaluate different silanes used in 
formulations for primers on aluminum substrates, which 
were then overcoated with formulations A and B of 
Examples 1-25. Results are summarized in Table IV 
using the following procedural model. 

A primer composition was prepared by adding one 
drop of concentrated nitric acid to a solution of 9.8 g 
isopropyl alcohol containing 0.15 g tetraisopropyl tita- 
nate and the corresponding weight of selected silane 
indicated in Table IV (the number of moles of silane 
was kept constant within limits of measurements). This 
composition was coated onto a sample of aluminum 
alloy #3003 (cleaned as described in Example 1) and 
then cured at .120* C. for five minutes. In one set of 
examples, the primed aluminum panel was then over- 
coated with the overcoating formulation A, and photo- 
chemically cured as described in Examples 1-12. Adhe- 
sion of the overcoating was evaluated using the ASTM 
D3359 test method B using Scotch Brand tapes previ- 
ously mentioned and results of two runs are shown in 
the Acrylate Formulation columns of Table IV. 

In a second set of examples, the primed aluminum 
panel, primed as described above, was then overcoated 
with an epoxy formulation in place of the acrylate for- 
mulations used in Examples 1-25. The epoxy formula- 
tion, which was made by adding 100 parts of epoxy 
resin» bis(3,4.epoxycyclohexylmethyl) adipate with 2 
parts of photoactivatable epxoy cure initiator triarylsul- 
foniumhexafluoroantimonate (General Electric Co.) 
and 0 1 part of surfactant FC-430 in 100 parts of ace- 
tone, was overcoated onto the primed aluminum. The 
overcoating was cured via ultraviolet light photcinitia- 
tion as described above and adhesion of this epoxy over- 
coating was evaluated for two runs according to ASTM 
D3359 test method B using Scotch Brand tapes previ- 
ously mentioned and summarized in the Epoxy Formu- 
lation columns of Table IV. 

TABLE IV 



.Adhesion of Overcoated Pnmed Aluminum Using Various SUanes 

^t> Adhesion 



Ex. 






Acrylate Formulation^^* 


Epoxy Formulation 




Silane Chemical Siructure 




Run [ 


Run 2 


Run I 


Run 2 


26 


CH2=C(CHi)CO2(CH2)3Si(0CH3)3 


0.05 


95 


90 


100 


too 


27 


CH;Si(OCH3)3 


0.03 


15 


5 


75 


20 


28 


CHtS.(OC2H5)3 


0.(H 


0 


0 


100 


50 


29 


(CH3)3Si(OC2H5)2 


0.03 


15 


0 


95 


20 


30 


CH3CH2CH2St(OCHi)3 


0.03 




5 


100 


100 


31 


CH3CH2CH2SnOC2H5>3 


ecu 


5 


0 


100 


100 


32 


CH2=CHSiC02CCH3)3 


0 05 


85 


5 


95 


90 


33 


CH2=CHSi(OC2HsJ3 


OW 


30 


20 


100 


95 


34 


(CH2=CH)CH3S3(OC2H5)2 


au3 


3D 


0 


100 


23 


35 


(CH2-CH)2Si(OC2H5): 


0 03 


90 


0 


100 


:o 


36 


(CH2=CH)(CH3)2SiiOC2H5) 


0 03 


20 


5 


95 


25 


37 


CH2 CHCH:OCCH2)3Si(OCH3.3 


0.05 






50,O-20W 





O 



38 



,Y''''^^">-{CH;)iSi(OCH3)3 



0.05 



0.2a-9QC/> 



39 OCN(CH;>jSi(OC2H5)3 

40 HSfCH0iSi(OCHi)x 

41 CH2=CHCOKH(CH2l3SifOC:H5)3 

42 CHi=CrCH3)CONH(CK;)jSi(OC:Hib 



0 05 


0 


0 


60 


95 


O.W 


100 


20 


ICO 


100 


0.05 


5 


5 






0.05 


5 


5 
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TABLE IV-continued 



Adhesion of Overcoaied Primed Aluminum Usmg Various Silanes 

^ Adhesion 

Ex. Aery late Formulanon'^^ Epoyy Formulaiion 
No SiUne Chenijcai Structure wt. jg) Run I Run 2 Run 1 Run 2 

A3 H02CCH=CHCONH(CH2)3S:COC2H5)3 0 07 0 0 — — 

44 H2N(CH-,)iSKOC:H5)3 0 04 0 0 0 0 

45 HiN(CH2)2NH(CH2)3Si(OCH3);^°'^'^ 004 0 0 0 0 

''^Rjr. I Msei formylauon A {vi: Ex. 1-11) and Scotch Brand No 250 Masking Tape m d\\ adheiion Run 2 used formufatjon 3 
(iM E*. 13-25) and Scotch Brand No. %\0 Magic Men Ding Tape m aJI adhesion ick'i 

'='s« u s Pat No j.esrsa: 

**'Nitr;c acid rmitied 
^^Rer!i*;aie runs 

So5 41-45 wt:c controls 



The results of TABLE IV show thai the control 
formulations of Examples 41-45, wherein the silanes 
contain amino or amido groups, do not perform as well 
as primers within the present invention. The formula- 
tion of Ex. No. 26 gave superior results. 

EXAMPLES 46-52 

Examples 46-52 illustrate some of the metal esters 
which have been evaluated as a constituent in the 
pnmer formulation. Results are given in Table V using 
the fallowing procedural model. 

A primer composition was prepared by adding one 
drop of concentrated nitric acid to a solution of 9.8 g 
isopropyl alcohol containing 0.05 g gamma-metha- 
cryloxypropyltrimethoxysilane with the corresponding 
v^ eigh: of selected metal escer indicated in Table V. The 
weight of metal ester was selected so that the mole ratio 
of the ester to silane was rn a preferred ratio of about 
I 6- 1 (see Table I). This composition was coated onto 
t\^o samples of aluminum alloy #3005 (cleaned as indi- 
cated m Examples 1-12) which were then cured at 120* 
C. for five minutes. One of the primed panels uas then 
overcoaied with overcoating formulation A {see Exam- 
ples 1-12) and one with overcoating formulation B (see 
Examples 1 3-25), and both were then photochemically 
cured as described above. 

The effectiveness of the metal ester in the primer 
composition was then indirectly measured by evaluat- 
ing the adhesion of the overcoating onto the respective 
primed aluminum panel. ASTM D3359 test method B 
used Scotch Brand tapes previously mentioned and the 
results are provided in Table V. 



TABLE V 



Adhesion of Overcoaied Pruned AJummum 
Using Various Metal Esters 









% Adhesion 


Ex. 






Formulanon 


So, 


Metal Ester Structure 


wt (g) 


A B 


46 


Ta(OCiH5)5 


0.21 


95-100 100 


47 


B{OC2H5)3^*^' 


oog 


0-10 0 


4g 




0 IS 


20-80 20 


49 


2r(n-OC3H7)4 


0 17 


0-10 10 


50 


Zr(n-OCiH9)4 n-C4H?OH 


0 24 


10 10 


51 


Al(s-OC4H9>3 


0 P 


0-SO 2 


52 


Tia-OC5H7)4 


0.15 


95-100 98 


'^'control 



'■''''njinc acid omitted 

The data of TABLE V show a range of priming 
capabilities observable upon use of different metal esters 
(alkoxides). Preferred, due to performance, price, and 
availability is Ti(i— OC3H7)4. 

EXAMPLES 53-57 

Vanous metal substrates for the primer coatings and 
the organic overcoatings were evaluated and the resuUs 
are summarized in Table VL The following is a model 
for the procedure used. 

Each pair of primer solutions in Examples 54-57 was 
coaled onto clean sample panels of copper, steel, and 
zinc, and cured at 120" C. for five minutes. Primer solu- 
tions in corresponding overcoatings as prepared in Ex- 
amples 1, 4, 6, 11. 13, 18, 20. and 25 refer to Examples 
54, 55, 56, and 57 as described in TABLE VI. The 
adhesion of the overcoatings to the panels was evalu- 
ated in accordance with ASTM D3359 test B using 
Scotch Brand No. 250 Masking Tape for Run 1 and 
Scotch Brand No 810 Magic Mendmg Tape for Run 2. 



TABLE VI 



Adhesion Studies of Overcoaied. Primed .Metals 

Pnmer 
Solution From 

Ex EAample No Aluminum Copper^^^ Steel*^'^ Zinc^*"^ 

No''> Run I Run 2 Run! Run 2 Run 1 Run 2 ~ Rjn 1 Run 2 Run 1 Run 2 



53 


No 


pnmer 


0 


0-5 


0 


0 


0 


0 


0 


0 


54 


1 


13 


i^O 


10-70 


0 


5 


0-5 


10 


10 


0 


55 


4 


18 


ID 


:0-40 


10 


0 


0 


0 


10 


u 


56 


6 


20 


95-tOO 


100 


0 


0 




0 


10-20 


-0 


57 


11 


2< 


65-70 


40 


5 


0 


0 


0 


0 


0 



• 'Cl:in«d Viing ASTM n-eihod DISIA ) 5 

• C'eancc b> jce'.cne nn;. i.^cn i*ip<d ncn acetone rinsed, and nr dned 

'Cleared b\ '. "nin imrrefjir'n -n U h\drixhtonc acid fcilowred hy dtstillsd water nase, ^^cn air dticc 
Ex No< J4. 55. jnd 5' vk.erc crinl^oK 



Results of TABLE VI show that the formulation of 
E\ No, 56, wvthin the present invention, gave better to 
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superior results to controls on all substrates evaluated, 
except copper. 

EXAMPLES 58-60 

The application of three different acrylic monomer 5 
based overcoatings onto primed aluminum is illustrated 
by Examples 58-60 with details and adhesion results 
reported in Table VIL In each case, the most preferred 
(i.e., Ti:Si ratio of 3:1) primer composition of Example 
20 was coated onto panels of cleaned aluminum alloy 10 
^yQ02 and cured at 120* C. for five minutes. The panel 
uas overcoated (see Table VII) with the respective 
acrylate formulation which contained one drop of 10% 
FC 431 surfactant in acetone plus the indicated amount 
of photoinitiator (i.e., 2-hydroxy-2-methyl(3',4'-dime- 
thyOpropiophenone, HMDP. The overcoating was 
cjred by the photoinitiation technique and adhesion 
was evaluated according to ASTM D3359 test method 
B usmg Scotch Brand No. 810 Magic Mending Tape. 

TABLE VII 



15 



20 





Adhesion of Acrvlaies onto Pnmed Aluminum 








Ace- 


Photo- 


RD5 




El 




tone 


initiator 


Coater 






Monomer 


(?) 


HMDP 


Bar No 


Adhesion 


55 


Tnmcihylobropane 


0.5 


0,03 g 


S 


100 




■trtacrylaie (1.5 gi 












Kexanedtol 




002 g 


3 


95 




diacrylatc (1.0 g) 










00 


Pentacryihritol 


1.0 


002 g 


14 


100 




tetraacrylate (1 0 g) 











25 



30 



The results of TABLE VII show that all three cured 
monomer coatings adhered very well to the primed 
aluminum. 



EXAMPLES 61-76 
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The percent adhesion of primed, overcoated alumi- 
num wherein no acidic material was incorporated into 
the primer formulation is shown in the data of Examples 
61-64 of Table VIIl, while the percent adhesion using ^ 
vanous acidic materials incorporated into the primer 
formulation is given in the data of Examples 65-76 of 
Table VIII. Two curing temperatures (90' C. and 150' 
C.) and two curing times (5 minutes and 10 minutes) are 
reported. The following procedure was the model for ^5 
the examples in Table VIII. 

A primer coatmg composition, prepared by adding 
0.03 g of acidic material to a solution of 9.8 g of isopro- 
pyl alcohol containing 0.1 g of tctrapropyl titanate with 
0.1 g of gamma-meihacryloxypropyltnmethoxysilane 50 
was coated onto alummum as described in Example 1 
and cured at 90' C. for five minutes. The primed panel 
was then overcoated with the overcoating formulation 
A (sec E,xamplc 1) and photochemjcally cured as de- 
scribed in Example 1, Adhesion was evaluated accord- 
ing to model ASTM D3359 test method B using Scotch 
Brand No. SIOMagic MendmgTape. Results are shown 
m Table VIM 



55 



TABLE VIH 



Adhesion of Overcoated Primed Aluminum 
Using Acidic Materials 



Ex 



Avidic Mjieru! 



Pnmer Cure Condiiinn^ 
Icmp ('C ) T.me (mm } Adhesion 



1 1 None 

■ 

65 

w 

6* Nurii, 



90 
150 
150 

vo 



5 

10 
5 

IC 



20 
0 

80 
0 

20 



14 

TABLE Vlll-continued 



Adhesion of Overcoaica Pnrr.ed Alummum 



Ex. 
No. 


Acidic Material 


Primer Cure Conditions 
Temp. CO Time (min.) 


% Adhesion 


66 




90 


10 


100 


67 




150 


5 


95 


68 




150 


10 


100 


69 


Sulfunc acid 


90 


5 


95 


70 




90 


10 


100 


71 




150 


5 


100 


72 




150 


10 


100 


73 




90 


5 


15 


74 




90 


10 


irjO 


75 




1*0 


5 


55 


76 




150 


10 


100 



(•"TDS - 
■,632.843) 



bis(periluoromeihyisuIfon>'()ph«r>Irrcthane fsee V S Pal. No 



The data of TABLE VIII show that acidic material is 
not required in the primer compositions of the present 
invention; however, it is preferred and more consistent 
results are obtainable when acid is used. 

EXAMPLES 77-87 

The percent adhesion of unprimed and primed over- 
coated aluminum wherein different concentrations of 
nitric acid and acetic acid were used in the primer for- 
mulation is summarized in TABLE IX. The following 
procedure is a model for Examples 77-87. 

A primer coating composition, prepared by adding 
the specified amount of acid, as indicated in the corre- 
sponding cAample of TABLE IX, to a solution of 9.8 g 
of isopropyl alcohol containing 0 15 g of letraisopropyl 
titanate with 0.05 g gamma-methacryloxypropyitrime- 
thoxysilane. was coated onto cleaned alummum as de- 
scribed in Examples 13-25 and cured at 120' C. for five 
minutes. The primed panel was then overcoated with 
overcoating formulation B and photochemically cured 
as described in Examples 13-25. Adhesion was evalu- 
ated according to model ASTM D3359 test method B 
using Scotch Brand No. 810 Magic Mending Tape. The 
results are summarized in TABLE IX. 

TABLE IX 

Use of Varying Concencratioris of Actd in 
Adhesion of Overcoated, Primed Aluminum 
Acid 



Ex So 


Acid 


(g) 


Ratio of moles acid [o 
moles (tilarute - srianc) 


?i Adhesion 


77C) 








0 


78 








95 


79 


Nitric 


0C6 


09 


100 


SO 


Nunc 


0 12 


1.6 


100 


SI 


Nilnc 


0 24 


30 


100 


U 


Nilnc 


0 48 


7.3 


80 


f!j 


ALCilC 


0 06 


1 4 






Acelic 


0 12 


2 f 


75 


85 


Acetic 


0 24 


5 5 


SO 


86 


Acetic 


0 48 


110 


100 


87 


Acetic 


0.96 


22 0 


50 



oO 



65 



nu pnn-.er uud (^.or.trcil) 

The results of TABLE IX show that, within hmits, 
varymg the amount of acidic material m the primer 
composition does not deleteriously affect adhesion. It 
was useful to have a ratio of moles of inorganic acid lo 
the sum of mole quantities of titanate plus silane that 
were 0:1 to 10:1, preferably 0.5:1 to 4:1. and for the 
organic acidic materials, the useful mole ratios were 0:1 
lo 20.1. and preferably 0 51 to 81 



W019223 



15 

EXAMPLE 88 



4,396,650 



16 



10 



15 



Modified ASTM D 2197 Test Method B mentioned 
above was used in this example. Primed (as in Example 
6) and non-pnmed aluminum panels were overcpated 
with formuiation A (see Examples 1-12) modified lo 
mclude about 0.05% of BriJlant Yellow fluorescent 
indicator (Aldnch Chemical Co., Milwaukee, WI) for 
visual purposes. Each panel was placed under the tip of 
a carbide scribe to which a force of about 130 g was 
applied. Each panel was then mechanically moved be- 
neath this scribe to provide a line through the overcoat- 
ing, A second line, parallel to and 0.25 mm away from 
the first line, was similarly scribed. The overcoating 
between these two scribed lines remained intact on the 
primed panel but flaked off from the non-primed panel, 
mdicating a failure of the overcoating to adhere to the 
non-primed substrate. 

Various modifications and alterations of this inven- 
tion VriU become apparent to those skilled in the art 20 
without departing from the scope and spirit of this in- 
vention, and it should be understood that this invention 
IS not to be unduly limited to the illustrative embodi- 
ments set forth herein. 

We claim: 

1. A method for preparing a layered structure com- 
prising the steps of: 

a. providing a substrate selected from a metal, metal 
oxide, or ceramic, 

b. coating at least one surface of said substrate with a 
primer composition comprising: 
(1) one part b> weight of a non-amino- or non-amido- 

containing silane of the formula 



capto, or an isocyanato- group, said substituted 
group having a total of two to ten carbon atoms 
and said unsubstituted group having a total of one 
to eight carbon atoms; R2 is a hydrolyzable group 
selected from alkoxy groups having one to eight 
carbon atoms and acyloxy groups having two to 
eight carbon atoms; m is an integer from I to 3; n is 
an integer from 1 to 3, with the proviso that 
m-l-n = 4; 

(2) 1 to 50 parts by weight of metal ester of the for- 
mula 



(2) 
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(I) 35 



in which R' is an alkyl or cycloalkyl group that can 
be unsubstituted or substituted by an ethenyl, me- 
thethenyl. acryioxy, methacryloxy, epoxy, mer- 



in which M is a metal selected from a group com- 
prising titanium, tantalum, zirconium, aluminum, 
and antimony!; is an alkyl group having from 
one to eight carbon atoms; and x is equal to the 
number of valence bonds of M; 

(3) 0.5:1 to 4.1 moles by weight of an inorganic acidic 
material, or 0.5:1 to 8:1 moles by weight of an 
organic acidic material, compared to the total 
moles by weight of metal ester plus silane; and 

(4) an amount of solvent consisting essentially of 
organic solvent sufficient to provide for blending 
of the components of said primer composition; 

c. overcoating said pnmer composition with at least one 
layer of an uncured organic monomer composition, 
said monomer selected from epoxy and vinyl mono- 
mers, and 

d. curing said organic composition. 

2. The method according to claim 1 wherein said 
primer composition is cured previous to or at the time 
of curing of said monomer composition. 

3, The method according to claim 1 wherein said 
solvent in the primer composition is selected from iso- 
propyl alcohol, ethanol, butanol, 2-ethylhexanol, ace- 
tone, and methyl ethyl ketone. 
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[57] ABSTRACT 

To provide access to an ink application roller (11) lo- 
cated circumferentially about the plate cylinder (1) and 
behind another ink application roller (10), the inner one 
(11) of the ink application roUers is secured to an inner 
support plate (14) which is pivotable together with an 
outer support plate (13) about a bushing of a bearing 
(21) retaining a milling roller of the ink train, the outer 
plate additionally supporting other ink distribution rol- 
lers (7f 8) receiving ink from an ink supply roller (3), so 
that the entire roller train (B) formed by the ink distri- 
bution rollers (7, 8) and the inner (me (11) of the ink 
application roUers can be tipped out of engagement 
position to thereby provide access to those rollers 
which are located behind the milling roller (9). The 
system is particularly applicable for a double-parallel 
ink train arrangement in which the respective ink distri- 
bution rollers and application rollers are physically 
located behind another ink train (A) formed by another 
roller system (4» 5, €). 

5 Claims, 2 Drawing Figures 
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ROLLER TRAIN STRUCTURE FOR USE WITH 
PRI>nriNG MACHINE 

The present invention relates to a roller train struc- 5 
turt which can be applied against a plate cylinder of an 
ofbct printing machine or a raised-letter press printing 
machine, and more particularly to a holder structure 
ftuttabic for an ink roller train. 

BACKGROUND 

Roller trams, particularly to distribute ink in the ink- 
ing tystem of a printing machine, frequently use a plu* 
rahty of rollers which are so arranged that some rollers 
htde other rollers therebeneath, so that access to the 
iiiAcr ones of the rollers is impaired. In some structures, 
It a desirable to permit movement of rollers towards or 
awa> from another engaged roller. British Pat No. 
1,422.421 describes an inking system in which a plate 
c>iifider ts inked by a plurality of ink application rollers. ^ 
The ink application rollers, in turn, receive ink over two 
roller trains. To permit change-over, or to engage and 
di*cngagc the inking system, one further roller can be 
pivoted or tipped about a roller which is joumaled in 
Tijied bearings, maintained in a predetermined position 
in the frame. Such roller trains have disadvantages in 
th«i Tt IS difficult to replace certain rollers without disas- 
w-mbling the entire roller train, and particularly without 
disas&embhng the rollers which hide the inner ones, or 
the ones covered thereby. Thus, maintenance and/or 
ejichange of some of the rollers beneath outer ones is 
difftcult, time-consuming, and expensive. 

THE INVENTION 

1 1 IS an object to provide a roller train which permits 
diiasscmbly or adjustment of any one of the rollers 
ihereof, even though the particular roller may be hid- 
den beneath or behind another one, and without disas- 
sembling the outer or covering roller, or roller set or 40 
group. 

Bnefly, a first bearing plate is provided, secured to an 
outer roller which is maintained in position. The first 
bearing plate can be pivoted or tilted or rocked about 
the axis of rotation of this outer roller. At least one 45 
roller is retained in the first bearing plate, and in surface 
engagement with the outermost roller. The bearing 
pidte, further, retains a second bearing plate thereon, 
which is relatively rotatabte with respect to the first 
one. the second bearing plate supporting at least one 50 
inner roller Positioning control elements are provided 
secured to the first bearing plate and defining the posi- 
tion of the second bearing plate, and the relative posi- 
tion of the roller or rollers secured thereto. The first 
bearing plate also has positioning elements associated 55 
therewith, permitting rocking or pivoting of the first 
bearing plate about the axis of rotation of the outermost 
roller to such an extent that, thereby, the inner rollers 
which arc secured to the second bearing plate become 
accessible bO 

The roller train hai ihc advantage thai tho«; rollers 
which, in normal operation, are not readily accessible 
still can be removed or reached without substantial 
disassembly time, since it is no longer necessary to disas- 
semble the outer rollers tn order to reach, for example, 65 
an inner one for replacement because of wear, or for 
maintenance, or for adjustment Further, the system is 
particularly simple to service and to adjust since the 



2 

inner rollers can be relatively adjusted in their position 
without requiring disassembly of the outer rollers. 

The system can be used in inking systems both for 
offset as well as for raised-letter presses which have 
dual or multiple path ink trains. The system further has 
the advantage that the pivoting arrangement can be 
easily adjusted by pivoting against a stop so that the 
positioning of the rollers, after service work, for exam- 
ple on the inner rollers, and after re-positioning, will he 
retained as controlled, without renewed re-adjustment 
of the position of outer rollers, whk:h have been tipped 
or pivoted out of their normal position. Placement of 
the outer rollers with respect to other rollers or cylin- 
ders of the system which have bearings fixed in a frame 
thus is simple. 

DRAWINGS 

FIG. 1 is a schematic side view of a portion of the 
roller train of an inking system, illustrating those parts 
whkh are close to the plate cylinder of a rotary offset 
printing machine, with the rollers in engaged position; 
and 

FIG. 2 illustrates the system of FIG. 1 with the rol- 
lers in disengaged or removed position. 

The inking system 2 supplies ink to a plate cylinder 1 
by applying ink from an ink trough (not shown) and, for 
example, a ductor roller which supplies the ink neces- 
sary for inking of the plate cylinder. Ductor or film- 
forming or milling rollers may be used in accordance 
with any known and suitable structure. The ink supply 
system itself is generally known, and thus iiot shown in 
FIGS. 1 and 2. The ink derived from the ink trough is 
applied to an ink roller 3 and then applied over distribu- 
tion rollers 4 and 5 to an application roller 6 which 
provides ink for the plate cylinder 1. This ink train is 
labeled ink train A. As shown, the ink train is in continu- 
ous rolling engagement with the plate cylinder 1. 

A parallel ink train B is in rolling contact with the ink 
roller 3. Ink roller 3 may be a milling roller, and ink is 
applied to further ink rollers 7 and 8, and from there on 
a milling roller 9. Two secondary application rollers 10, 
11 are in engagement with the milling roller 9 which, 
together with the application roller 6, provides for uni- 
form inking of the plate cylinder 1. 

The secondary ink application roller 11 is positioned 
inwardly of the rollers 7, 8, 9 and 10, and is therefore 
hidden behind the rollers. Roller 11 may be termed an 
inner roller, and access thereto is impeded by the other 
rollers as well as by the milling roller 9. Thus, the sec- 
ondary roller 11 cannot be serviced or exchanged or 
adjusted without removing the outer rollers 8, 9, 10 and, 
preferably, also roller 7, which together impede access 
to the roller 11. Roller 10, of course, can readily be 
exchanged and serviced, and its adjustment position 
easily controlled by an adjustment element 12, for ex- 
ample a pneumatic or hydraulic cylinder-piston ar- 
rangement, which permits engagement and disengage- 
ment of the cylinder 10 with the surface of the plate 
cylinder I. 

In accordance with the invention, the milling roller 9 
is secured in bearings 21 in the side wails of the machine 
(not shown), and thus fixed m position. A first, or outer 
plate 13 IS provided, rotatable or pivotable about the 
bearmg bushings of the milling roller 9. The outer, or 
first bearing plate 13 is used to receive the hearings of 
the rollers 7 and 8. Additionally, plate 13 supports a 
second, or inner bearing plate 14 The second or inner 
bearing plate 14 is rotatable relative to the outer or first 



W019227 



4,397,237 



plate 13 about the axis of rotation of the milling roUer 9, 
for example about the outer bearing bushing thereof. 

A similar arrangement^ the mirror image of that de- 
scribedp is located at the other axial ends of the rollers. 
The bearing plate 14, located at the end faces of the 5 
milling roller 9 receive the bearings for the secondary 
ink application roller 11. To properly position the sec- 
ondary ink application roller 11 in the desired location 
on the plate cylinder, bearing plate 13 has a positioning 
element 15 associated therewith, for example a hydrau- 
lie or pneumatic piston<yIindcr positioning element 
secured on plate 13, which permits lifting the bearing 
plate 14 and with it the secondary application roller 11 
off the plate cylinder 1 or, alternatively, in engagement 
therewith; positioned movement of the positioning cle- 
ment 15 coupled to the inner bearing plate 14 is indepcn- ^ 5 
dent of rocking or pivoting movement of the outer 
bearing plate 13 which carries element 15. 

The bearing plate 13 can be pivoted together with the 
bearing plate 14 by a further positioning element 
formed by components 16, 17, 18, 19 to pivot the outer 20 
bearing plate 13 in clockwise direction about the milling 
roller 9 so that, in a limiting position, the bearing roller 
U, and its adjustment position, is readily accessible — 
see FIG. 2. This permits, for example, removal of ser- 
vicing of the roller 11 without the necessity of disassem- 25 
bly of any one of the other rollers of the system. 

The locating arrangement for the outer, or first plate 
13 includes a guide rod 16 which is pivotably linked to 
the bearing plate 13 with one end thereof. The other 
end of the guide rod 16 is threaded and is guided in a 
rotatable holder 17 which is fixed in position, for exam- 
ple on the frame (not shown) of the machine. Adjust- 
ment or positioning nuts 18, 19 are threaded on the 
guide rod 16 at both sides of the holder 17 so that the 
position of the guide rod 16 can be predetermined. 

Operation: To carry out maintenance work, nut 19 is 
loosened and. upon rotation of holder 17, the first or 
outer plate 13, and with it the inner plate 14, is rocked 
from the position shown in FIG. 1 to the position shown 
in FIG. 2, where the secondary ink application roller 11 
is readily accessible. After carrying out the necessary ^ 
maintenance work on the secondary ink application 
roller 11, for example exchange, finishing of the surface 
thereof, or the like, and while the roller train is in the 
p>osition of FIG. 2, the position of the adjustment nut 19 
IS re-established. This insures that the roller 7 will, upon 45 
change-over to the position of FIG. 1, have the same 
distance or engagement pressure with respect to roller 3 
which it had prior to pivoting the entire system from 
the position of FIG. 1 to the position of FIG. 2. 

Individual fine adjustment of the ink application rol- 50 
ler 11 is earned out by an adjustment button 20, associ- 
ated with the, preferably pneumatic, lifting or disen- 
gagement device 15. As can be seen in FIGS. 1 and 2, 
the position of the secondary ink application roller 11 
w-ith respect to the plate cylinder, once determined by 
the adjustment knob 20, is not changed when the plates 
are pivoted about the bearing 21 of the milling roller 9. 
This substantially simplifies adjustment of the second- 
ary mk application roller 11, and hence results m sub- 
stantial saving of time Further, adjustment or mamte- 
nance work on the roller 8 of the roller train B is simpli- ^ 
fied since thi<; roller also becomes freely accessible 
when the roller :rain is pivoted or tipped into the posi- 
tion shown in FIG 2 Roller 8, likewise, can be readily 
exchanged or its radial position adjusted, as well 
known, for example by an eccentncally located bearing 65 
or the like 

Roller tram A has been shown m its simplest standard 
fonn; u. of course, can also be constructed similarly to 



the roller train B, with dual support plates, merely in 
form of a right-for-Ieft reversed mirror iniage. 

Various changes and modifications may be made 
within the scope of the inventive concept 

I claim: 

1. In combination with a printing machine having a 
plate cylinder (1), 

an ink train system having 

an ink distribution roller means (7, 8); 

two application rollers (10, 11) positioned in circum- 
ferential! y offset location about the circumference 
of the plate cylinder, wherry one roller (11) will 
be located behind the other roller and thereby form 
an inner roller (11) of the ink train system; 

an ink transfer roller (9) in engagement with both said 
application rollers (10, llX and further in engage- 
ment with the ink distribution roller means (7, 8); 

and bearing means (21) locating the ink transfer roller 
in a fixed position on a frame of the machine, 

comprising, 

a first outer support plate (13) pivotally mounted to 
pivot about the axis of rotation of said bearing 
means (21), said first outer support plate securing 
thereon the ink distribution roller means (7, 8); 

a second, inner support plate (14) pivotally mounted 
to pivot about the axis of rotation of said bearing 
means independently of pivoting movement of said 
outer support plate, said second, iimer support 
plate securing thereon the inner roller (11); 

first operating means (16-19) coupled to the first 
outer support plate (13) to effect and control pivot- 
ing movement thereof about the axis of rotation of 
the transfer roller (9); 

and means to render the inner application roller (11) 
accessible from behind the outer application roller 
(10) including second operating means (15, 20) 
coupled to the second, inner support plate (14) and 
secured to the first outer support plate (13) to con- 
trol relative positioning of the inner roller (11) with 
respect to the plate cylinder (1) while permitting 
rolling movement about the circumference of the 
transfer roller (9) upon pivoting or tipping the first, 
outer plate (13) about the axis of rotation of the 
transfer roller under command of said first operat- 
ing means. 

2. System according to claim 1, wherein said ink train 
system further includes an ink supply roller (3) and 
roller elements (4, 5, 6) applying ink from the ink supply 
roller (3) to the plate cylinder; 

and wherein said ink distribution roller means (7, 8) 
comprises an ink distribution roller (7) in engage- 
ment with said distribution roller (3) when said 
outer plate (13) is pivoted for engagement position 
of the respective ink distribution roller (7) and said 
ink supply roller (3) with each other. 

3. System according to claim 2 wherein said transfer 
roller (9) comprises a milling roller. 

4. System according to claim 1, wherein said ink train 
system includes an ink supply roller (3); 

and wherein said first operating means compnses 
adjustable means (17, 18, 19) positioning the ink 
distribuuon roller means (7, 8) with respect to said 
ink supply roller (3) in predetermined location. 
5 System according to claim 4, wherein said adjust- 
able means compnses a stop means (18, 19) cooperating 
with a fi.xed stop (17) located on the frame of the ma- 
chine to position the rollers moved upon pivoting 
movement of the outer plate with respect to the ink 
supply roller and said plate cylinder in predetermined, 
adjusted location. 
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[57] ABSTRACT 

An apparatus for varnishing a sheet being fed from a 
sheet fed printing press into a delivery unit, the sheet 
being conveyed by an endless loop conveyor made up 
of a pair of laterally spaced conveyor chains. Cross 
members extend between the chains at regular intervals 
carrying grippers for the leading edge of successive 
sheets. The chains are guided to form a delivery run and 
a return run spaced apart and generally parallel to one 
another. An applicator cylinder is journalled between 
the runs having an axial length which is shorter than the 
lateral spacing between the chains. A plate cylinder 
journalled in the frame outside of the return run is in 
rolling engagement with the applicator cylinder for 
supplying a varnish film thereto. A backing cylinder 
journalled in the frame outside of the delivery run is in 
rolling engagement with the applicator cylinder. The 
circumference of the cylinders equals the spacing be- 
tween successive cross members and grippers. The ap- 
plicator, plate, and backing cylinders have respective 
longitudinal grooves sufficiently large to provide free 
passage for the cross members and associated grippers. 
The cylinders are driven synchronously with the con- 
veyor chains so that a sheet passing on the gnppers is 
engaged between the applicator and backing cylinders 
for application of varnish to the sheet. The conveyor 
speed is less than the press speed in a predetermined 
ratio. The cylinders have a diameter less than the diame- 
ter of the cylinders in the associated press unit in the 
same ratio. 

10 Claims, 5 Drawing Figures 
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1 2 

description and upon reference to the drawings in 

VARNISHING UNIT IN THE DEUVERY UNIT OF which: 

A SHEET-FED ROTARY PRINTING PRESS FIG. 1 is an elcvational view, somewhat diagram- 
matic, of a delivery unit for a printing press incorporat- 

This application is a continuation-in-part of applica- 5 ing provision for varnishing in accordance with the 

Don Scr. No. 374,150, filed May 3, 1982, abandoned. present invention. 

It IS known to modify a damping unit in the last print- FIG. la is a partial top view of the delivery unit 

ing unit of a printing press to apply varnish to a printed shown in FIG. 1 looking down along the hne Ij— 7fl 

ftheet It is also known to use a separate varnishing unit therein. 

ID the path of the sheets being conveyed from the print- 10 FIG. lb is a fragment showing free passage of cross 

ui| press to the delivery unit. member and grippers in the return run. 

German Pat. No. 2,020,584 shows application of var- FIG- 2 is an enlarged view of a portion of FIG. 1. 

ittih by the dampening unit of the last printing unit, by FIG. 3 is a further enlargement showing the provi- 

a varnishing unit on the last blanket cylinder and by a sion for ihrow-ofTof the backmg cylinder and the simul- 

vamishing unit on a separate sheet guide cylinder. In 15 taneous inbcrtion of a sheet guide segment. 

e»ch case, however, varnishing is at the expense of the While the invention has been described m connection 

U*t printing unit in the press which must be cut out or with a preferr«3 embodiment, it will be understood that 

modified. An additional printing unit for the application ^ ^0 not mtend to be limited to the particular embodi- 

uf vam.h downstream of the last ink printing unit re- f T^' 

quires two additional transfer stations, which Is quite 20 various alternative and equivalent constructions 

c«-l> m addition to complicatmg the construction and ^j^J^J '^"^ ^P»"* ^°P*^ ^PP^"^^^ 

ma^trnance of the machine. xTrning now to FIG. I of the drawings there is 

German Pat. No. 2,345,183 descnbes a varnishing , i u. 

... * J ■ *u J 1- J shown, in diagrammatic form, a lithographic printing 

unH .h.ch IS mounted m the delivery unit instead of m f^^^^^ 11, blankeT 

in. pnntmg unit. However his requires an additional P ^^^^^ and impression cylinder 13. This unit, either 

s^i transfer comprising a transfer and take-off drum ^^^^^ ^^^^ ^.^^ preceding press units. 

^Hh gnppers and control means. Agam, the machine is ^^^^^^^ ^^.^^.^g ^.^^ ^^^^^^ 

quiic complicated and costlv sheet being indicated as S. The printing unit 10 dis- 

Gcnnan Pat. No. 1,930,31 7 teaches the possibihty of ^^^^ ^ conveyor 20 having an input drum 21 and 

conveying pnnted sheets through a number of prmtmg ^ ^^^^ ^l. The conveyor is formed of a pair of 

uniis successively m one gnpper operation by means of laterally spaced closed loops of conveyor chain 23 

a transportation system consisting of chains, grippers ^j^-^j, ^^.g trained around sprockets on the drums, the 

and guides. However this is a costly system since it ^^j^^g j^j^g glided between the drums along guide 

acquires large reversing whecb at the ends of the ma- 35 ^^jig 24 (see also FIG. 2). Extending between the loops 

chine to enable the empty run of the transportation of chain 23 are cross members 25 which are spaced al 

system to be returned beneath the printing units. equ^i intervals along the entire length of the chain, the 

It IS. accordingly, an object of the present invention ^ross members carrying pairs of grippers 26 which grip 

to provide a simple and readily accessible arrangement transport the leading edges of successive sheets, 

for accurate-register varnishing which can be incorpo- ^ -j-hc conveyor chains are supported to form a relatively 

rated m the delivery unit of the sheet fed printing press straight and parallel delivery run 27 leading from the 

without any appreciable expense m terms of space and pj-css unit to the pile P and an idle or return run 28. 

material, while the printing units of the machine are not in accordance with the present invention an applica- 

required to be modified or disabled and hence are al- tor cylinder is journalled in the frame 30 of the delivery 

ways available for printing. It is a related object to 45 unit between the runs 27, 28 and having an axial length 

provide means for achieving accurate-register varnish- which is shorter than the lateral spacing between the 

ing which does not require the use of auxiliary transfers chains. A plate cylinder journalled m the frame outside 

by transfer drums of the like and during which the of the return run 28 is in rolling engagement with the 

varnishing takes place as a sheet follows a straight line applicator cylinder. A backing cylinder is journalled in 

conveyance path. 50 the frame outside of the delivery run 27 for rolling 

It rs more particulariy an object of the invention to engagement with the applicator cylinder. The circum- 

provide a varnishing means for use in a delivery which terence of the plate cylinder, applicator cylinder and 

employs a mmimum number of parts, which is easily backing cylinder is the same and equal to the spacing 

installed and serviced with convenient access, and between successive gnppers or cross members. At least 

which is capable of being economically installed in new 55 the applicator cylinder has a longitudinal groove of 

delivery units or, on a retrofit basis, in units already in sufficient size to provide free passage for the cross mem- 

the field to provide the advantages of varnishing at bcrs and their associated grippers. The cylinders arc 

loN^cst possible cost. driven in synchronism with the conveyor chains so that 

[t IS still another object of the present invention to a sheet passing on the grippers is engaged between the 

provide a device of the type described vvhich is high!) 60 dpplicaior and backing cylinder for application of a film 

compact, a device in which both the delivery run and of varnish to the face of the sheet 

return run of the conveyor have free passage through a Thus, referring to FIGS. I and 2, an applicator cylin- 

grouvc III the applxator cylinder without necessity for dcr 31 is journalled in the frame 30 of llic delivery unit 

any special synchronizing means, and in which the cyl- between the runs 27, 28, the apphcator cylinder having 

inders are so arranged as to facilttate impression adjust- 65 an a.xia) length which is shorter than the lateral spacing 

ment and throw oft between the chains (see hlG la) For furnishing a film 

Other objects and advantages ot the invention wiii of varnish to the applicator cylinder a plate cylinder J2 

become apparent upon reading the attached detailed is provided, the cylinder being journalled outside ot the 
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return run 28. For applying back up as the sheet is en- site ends of the cylinders. Slight rocking movement of 

gaged by the applicator cylinder, a backing cylinder 33 the sleeve 52 increases, or decreases, the impression of 

is located outside of the delivery run 27. the plate cyhnder with respect to the applicator cylin- 

A varnish fountain 34 acts as a source of varnish for der, while rocking the eccentric sleeve S3 of the back- 

the plate cylinder 32. The plate cylinder 32 carries 5 ing cylinder, on the other hand, provides independent 

plates (not shown) which accurately determine the area control of the impression between the backing and ap- 

of the applicator cylinder to which varnish is supplied plicator cylinders. 

which, in turn, determines the area over which varnish In accordance with one of the detailed aspects of the 
is applied to the sheet S, The cylinders have respective present invention the backing cylinder 33 is mounted 
shafts 37. 38 and 39. As stated, the circumference of 10 upon a swingable throw-off linkage for swinging be- 
each of the cylinders is equal to the spacing L of the tween a working position in which the backing cylinder 
successive grippers and cross members. The cylinders is in engagement with the applicator cylinder and a 
and conveyor have a common drive 40. retracted position in which the backing cylinder is 
The conveyor drive connection 20a which drives the spaced at least 20 millimeters away from the applicator 
conveyor 20 is such that the speed of the conveyor is 15 cylinder. The linkage in the present inswnce, generally 
less than press speed in a predetermined ratio. The ap- indicated by the numeral *0 (FIG. 3). includes a first 
plicator cylinder 31. plate cylinder 32 and backing cyl- arm 61 which mounts the shaft 39 of the cylinder, a 
inder 33 have a diameter and surface speed which is less second or actuating arm 62, and an intermediate link 63. 
than the diameter and surface speed of the cylinders in The arms 61, 62 are pivoted to the frame of the machme 
the associated press unit 10 in the same ratio. 20 at pivots 65. 66 respectively, while the arm 62 is con- 
In carrymg out the invention the applicator cylinder nected to the Imk 63 by a pivot 67, 
31 is provided with a groove 41 large enough to provide For the purpose of swinging the actuator arm 62 from 
free passage for the cross members 25 and the grippers its retracted position to the illustrated working position, 
26 thereon in the delivery run 27. The plate cylinder 32 a pneumatic or hydraulic actuator 70 is used pivoted to 
and backing cylinder 33 have mating grooves 42, 43 25 the frame at 71 and pinned, at 72, to the central portion 
respectively which arc preferably of similar span. of the arm 62. A limit stop, or reference stop, 73 defines 
In operation, with the cylinders 31-33 driven in syn- the limit of movement of the arm 62 slightly beyond 
chronism with the conveyor chains, the crow members dead center and hence the degree of extension of the 
and grippers pass freely between the cylinders 31, 33 actuator. 

and a sheet S, passing on the grippers is engaged be- 30 When the actuator 70 is in itb expanded state, the 

tween the applicator and backing cylinders for applica- eccentric sleeve 52 is in working position but subject to 

tion of a film of varnish to the face of the sheet. When rocking movement for control of impression as dis- 

the sheet leaves the cylinders 31. 33 it passes to a posi- cussed above. When the actuator 70 is. on the other 

tion above the delivery pile P where the grippers are hand, contracted, the arm 62 is drawn away from the 

released by an automatic gripper release mechanism 44 35 stop 73 and the elements comprising the linkage 60 

so that the sheet is deposited on the pile. The grippers retreat to the retracted positions 61', 62' and 63' shown 

thus return empty over the upper, or return run 28 of by the dotted lines in FIG. 3. Using the geometry 

the conveyor. shown, the backing cylinder will be withdrawn from 

In accordance with one of the aspects of the inven- the applicator cylinder by an amount which substan- 

tion in its preferred embodiment, the spacing between 40 tially exceeds 20 millimeters. 

the delivery run 27 and the return run 28 is less than the As a further feature of the invention the throw-off 
diameter of the applicator cylinder 31 so that the appli- mechanism includes a sheet guide segment with means 
cator cylinder is more or less symmetrically ovcriapped for interposing the segment between the backing cylin- 
by each of the runs. The length of the conveyor deliv- der and the applicator cylinder as the backing cylinder 
ery and return loop defined by the applicator cylinder. 45 is retracted, so that the sheet is not pressed into engage- 
and indicated at CD in FIG. 1. is preferably equal to ment with the applicator cylinder and does not receive 
NL + L/2 where N a lov\ integer and L ii the gripper- any varnish. Tlius, referring again to FIG- 3, the sheet 
to-gripper spacing so thai the crosi members and grip- guide 80 normally consists of two spaced sections 81, 82 
pcfi pdibing in the return run are freely and idly accom- having a gap between them enabling the backing and 
modaied in ihe groove 41 of the applicator cylinder and 50 applicator cylinders 31, 33 to engage one another !n 
in ihe mating groove 42 of the plate cylinder which carrying out the invention a bridging segment 83 is 
rotate in synchronism with one another This condition provided mounted on the plunger of an auxiliary actua- 
of idle accommodation is shown in FIG 16. In short. tor 85 so that the segment 83 normally occupies its 
the successive cross members and grippers are accom- retracted position but, upon extension of the actuator 
modated tn the groove 41 of the applicator cylinder 31 55 85. occupies its bridging position a3' shown by the dot- 
in both the delivery and return directions resulting in a ted outline 

high degree of compactness of the assembly. The fuci The movements of the actuators 70. 85 may be coor- 

that the three cylinders 31. 32 and 33 are of a diameter dinatcd by connecting them in a hydraulic circuit gcncr- 

less than the diameter of the cylinders m the regular ally indicated at 90 having a spool vulvc 91 connected 
printing press unit 10 similarly contnbuxs to compact- 60 to a source of prcisunzcd fluid 92 and lo a sump 93 In 

nc<;s. the condition of the mechanism illustrated m FIG. 3 the 

For the purpose of adjusting the plate cylinder 32 actuator 70 is pressurized for extension and the actuator 

back diid foitli with respect to llie dpplicutcr cylinder 85 ib pressurized for retraction, vvhich is the operating 

31, an ecceniric sleeve 52 is provided Moreover, for condition When K is desired to retract the blanket cyl- 
adjusimg the backing cylinder in a direction to^vard and t5 mdcr. the spool m the valve 91 is shifted into the doacd 

away from the applicator cylinder, a similar eccentric "disable" position in which the actunror 70 is pressur- 

sleeve 53 is provided Such sleeves, having operating ized for retraction and rhc actiintor 85 is pres»;un7ed for 

handles 54, 55 respeciivcl>. arc duplicated at the oprK>- e.\ten«iion When tr is de^;ired to retrarr the hacking 
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cylinder, the spool in the valve 91 is shifted into the gitudinal groove sufficiently large to provide free pas- 
dotted "disable** position in which the actuator 70 is sage for the cross members and associated grippers in 
pressurized for retraction and the actuator 85 is pressur- both the delivery run and the return run, means for 
i2ed for extension. A restriction 95 in the line leading driving the cylinders in synchronism with the conveyor 
the actuator 85 ensures a time delay in the extension of S chains so that a sheet passing on the grippers is engaged 
the guide segment to permit time for the backing cylin- between the applicator and backing cylinders for appli- 
der to get out of the way. The restriction 95 is, how- cation of varnish to the sheet. 
cvcr^ bypassed by a check valve 96 to ensure rapid 2. An apparatus for varnishing a sheet being fed from 
retraction of the guide segment when the backing cylin- a sheet*fed printing press unit into a delivery unit com- 
der is moving back into its operating position. 10 prising, in combination, a frame, guide rails in the frame. 

The thickness of the film of the varnish applied by the a pair of conveyor chains laterally spaced from one 

applicator cylinder to the sheet is dependent, in part, another on the guide rails to form an endless loop con- 

upon the surface of the applicator cylinder. A minimum veyor extending from the press unit to a delivery pile, 

of varnish is applied when the surface of the applicator the chains having cross members at regular intervals, 

cylinder is smoothly polished. A maximum is applied 15 grippers at the cross members for gripping the leading 

when the appUcator cylinder has a matt or ^screened** edge of a sheet, the guide rails being arranged to form a 

surface. In accordance with one of the aspects of the delivery run and return run spaced apart and generally 

present invention the applicator cylinder has means for parallel to one another, an applicator cylinder jour- 

altematively mounting thereon replaceable surface ele- nailed in the frame between the runs having an axial 

ments of conforming cylindrical shape having (a) a 20 length which is shorter than the lateral spacing between 

smooth polished surface and (b) a matte surface, respec- the chains, means supported on the frame outside of the 

lively. In the simplest aspect of the invention the wrap- return run and in rolling engagement with the applica- 

around elements may be in the form of a thin metal tor cylinder for supplying a film of varnish thereto, a 

sheet (not shown) of the wrap-around type, with the backing cylinder joumalled in the frame outside of the 

ends of the sheet being held by any convenient flexible 25 delivery run and in rolling engagement with the appli- 

plate lockup of conventional design (also not shown). cator cylinder, the circumference of the cylinders being 

To facilitate clean up, separate washing units 101, 103 equal to the spacing between the successive cross mem- 
may be mounted for bringing into engagement with the bers and grippers, the applicator and backing cylinders 
surfaces of the applicator cylinder 31 and a backing having respective longitudinal grooves sufFlciently 
cylinder 33, respectively, it being understood that such 30 large to provide free passage for the cross members and 
washing units are per se well known in the art. In prac- associated grippers, means for driving the cylinders in 
tice the backing cylinder 33 is covered with a resilient synchronism with the conveyor chains so that a sheet 
blanket which may be substituted by a blanket having a passing on the gripp«rs is engaged between the applica- 
differcnt degree of stiffness, as desired. The term **guide tor and backing cylinders for application of varnish to 
rails" as used herein referes to any means which may be 35 the sheet. 

used to guide the conveyor chains along predetermined 3. The combination as claimed in claim 1 or in claim 

delivery and return runs. 2 in which the speed of the conveyor is less than press 

It will be apparent that the objects of the invention speed in a predetermined ratio, the cylinders being of 

have been amply fulfilled. The varnishing cylinders in the same diameter and surface speed, which diameter 

the delivery accomplish accurate- register varnishing 40 and surface speed is less than the diameter and surface 

cheaply, conveniently and compactly saving the ex- speed of the cylinders in the associated press unit in the 

pense of a separate varnishing unit. When varnish is not same ratio. 

required it is a simple matter to throw the control valve 4, The combination as claimed in claim 1 or in claim 

91 into its "disable" position, protection being automati- 2, the spacmg between the delivery run and the return 

cally provided for the passing sheet. 45 run being somewhat less than the diameter of the appli- 

I claim: cator cylinder so that the applicator cylinder is symmet- 

1. An apparatus for varnishing a sheet being fed from rically overlapped by each of the runs, the length of the 

a sheet-fed printing press unit into a delivery unit com- conveyor delivery and return loop defined by the appli- 

prising, in combination, a frame, guide rails in the frame, cator cylinder being equal to NL + L/2 where N is a 

a pair of conveyor chains laterally spaced from one 50 low integer and L is the gripper-to-gnpper spacing so 

another on the guide rails to form an endless loop con- that cross members and grippers passing in the return 

veyor extending from the press unit to a delivery pile. run are idly accommodated in the groove of the applica- 

the chains having cross members at regular intervals, tor cylinder 

gnppers at the cross members for gripping the leading 5. The combination as claimed in claim 1 or in claim 

edge of a sheet, the guide rails being arranged to form a 55 2 in which the means for supplying a film of varnish 

delivery run and return run spaced apart and generally includes a plate cylinder. 

parallel to one another, an applicator cylinder jour- 6 The combination as claimed in claim t or in claim 

nailed in the frame m a position in which it is over- 2 in which the backing cylinder is mounted upon a 

lapped by each of the runs but having an axtat length swmgable throw-olT linkage including a toggle for 

which IS shorter than the lateral spacing between the 60 swinging between a working position in which the 

chains, means supported on the frame outside of the backing cylinder is in engagement with the applicator 

return run and in rolling engagement with the applica- cyhnder with the toggle on center and a retracted posi- 

tor cylinder for supplying a film of varnish ihcrc:o, a tion in which the backing cylinder is spaced at least 20 

backing cylinder joumalled in the frame outside of the millimeters away from the applicator cylinder, 

delivery run and m rolling engagement with the appli- 65 7. The combination as claimed in claim 1 or in claun 

cator cylinder, the circumference of the cylinders being 2 in which the backing cylinder is mounted upon a 

equal to the spacing between '.he successive cross nieiri- swingabie throw-off linkage including a toggle for 

bers and grippers, the applicator cylinder having a Ion- swinging between a working position in which the 
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backing cylinder is in engagement with the applicator 
cylinder with the toggle on center and a retracted posi- 
tion in which the backing cylinder is spaced at least 20 
millimeters away from the applicator cylinder and in 
which the throw-off mechanism includes a sheet guide 
segment with means for interposmg the segment be- 
tween the backing cylinder and the applicator cyhnder 
as the backing cylinder is retracted so that the sheet is 
held safely away from the applicator cylinder free of 
transfer of any varnish therefrom. 



8. The combination as claimed in claim 1 or claim 2 in 
which the applicator cylinder has a smooth polished 
surface. 

9. The combination as claimed in claim 1 or claim 2 in 
5 which the applicator cylinder has a matte surface. 

10. The combination as claimed in claim 1 or claim 2 
in which the applicator cylinder has means for alterna- 
tively mounting thereon replaceable surface elements of 
conforming cylindrical shape having (a) a smooth pol- 
io ished surface and (b) a matte surface, respectively. 
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[57] ABSTRACT 

A skeleton wheel or cylinder for supporting freshly 
printed sheet material between printing stations or at 
the delivery station of a printing press is provided with 
a loosely retained ink repellent fabric covering for sup- 
porting and conveying the sheet material without trans- 
fer of wet ink from one sheet to a successive sheet and 
without smearing the ink or indenting the surface of the 
sheet material. The circumferential surface of the skele- 
ton cylinder is provided with a coating of a Huorocar- 
bon plastic having a fabric base portion bonded to the 
surface of the cylinder structure. The low friction prop- 
erties of the coating permit case of shuffling movement 
of the fabric covering and the coating structure pro- 
vides a cushioning effect to prevent smearing or indent- 
ing the sheet material by the fabric cover. The im- 
proved cylinder is provided with a plurality of retaining 
plates slidably fitted in axially spaced hub portions of 
the cylinder which plates are each locked in place by a 
set screw. The rim portion of the cylinder includes 
opposed parallel flanges on which the opposite ends of 
the fabric covering may be removably retained. 

25 Claims, 4 Drawing Figures 
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material is supported by a cylindrical roller or skeleton 
METHOD AND APPARATUS FOR HANDLING wheel which has mounted on a cylindrical surface 
PRINTED SHEET MATERIAL thereof a relatively loose woven fabric or the like. In 

accordance with one aspect of the present invention 
BACKGROUND OF THE INVENTION 5 there is provided a method for handlmg freshly printed 

1 Reld of the Invention ^^^^ material in a printing press delivery apparatus or 
The present invention pertains to a method and appa- the like wherein a cylindrical roUcr or skeleton wheel 

ratus for providing improved support for freshly inked has mounted on the support surface of the wheel a 
ihcci material in a printing press or the like. woven fabric of cotton or the like and which is rela- 

2 Background Art *® t'vely loosely supported on the support surface of the 
It has been traditional in the art of printing press wheel. In accordance with another aspect of the present 

apparatus and the like to provide devices for supporting invention there is provided a method of supporting 
frcihly inked sheet material when transferring the mate- freshly printed sheet material or the like by means of a 
nal from one printing station to another or when han- cylindrical skeleton wheel or roller having a support 
dlmg ihc sheets as they are delivered from the press surface for a relatively lightweight fabric which is pn> 
w be ran said devices comprise wheels of relatively vided by a liquid repellent material of low friction char- 
narrow width and characterized by having circumfer- acteristics such as one of the fluoroplastics or the like, 
entiaily spaced teeth. Such devices are known by the In accordance with another aspect of the present 
term ikeielon wheels in the printing press art The prob- invention there is provided an improved skeleton wheel 
Icms inherent m handling freshly inked printed sheets 20 ^j. ^^^^^ f^j. ^ printing press which includes a fabric 
«nd the like by skeleton wheels have been longstanding. covered supporting surface for engaging freshly printed 
Jn order to minimize the contact area between the skele- sheet material or the like. In a preferred embodiment of 
ton vk heels and the printed sheet traditional thinking led the present invention the fabric covering for the skele- 
lo tnc provision of wheels in the form of relatively thin jqj, wheel or roller comprises a lightweight cotton fab- 
miks having a toothed or serrated circumference. How- 25 ^y^^ j-j^^ treated with a suitable liquid repellani. 

ever, these types of wheels have not overcome the The fabric is relatively loosely supported on the surface 
problems of smearing and marring the inked surface of ^j- jj,e cylinder or wheel to accommodate any slight 
the sheet material due to sliding action between the relative movement between the sheet material and the 
mjtcnal and the projections or serrations. Moreover. skeleton wheel without marring the freshly inked sur- 
the iitempts to minimize the surface area m contact 30 ^^^^ damaging the sheet material itself The im- 
wiih the sheet material has also resulted m actual m- ^^^^^ support roller or skeleton wheel of the present 
dent ing or dimplmg of the matenal itself. invention also contemplates a supporting surface for the 

Various efforts have been made to overcome the covering which may include a low friction Quo- 

(jiiaCvantages of thin disk skeleton wheels. One of the jcujolymer layer 

more successful approaches has been completely con- 33 ^ discordance with another aspect of the improved 
irary to the concept of mmimizmg the surface area. This .^^^^^^^ cylindrical 

more recent developmentis disclosed and clamied m J^^^^^ ^^^^3^ ^ 

my U.S. Pat. No. 3,791 644 wherein I provide or a ^ PP impregnated fabric bonded lo the cyUndrical 
substanually cyhndncal drum or roller coated with an ^^^^^^^j.^ J ^^j^g , supporting surface for the 
improved mk repellent surface compnsing a layer of 40 wncci '""" ^ . J^^ . ^- 

polytetrafluoroethylene. Although this improved skele- ^oosc\y secured fabric covenng which is directly en- 
ton wheel has been commercially successful, with con- gageable with the sheet material, 
unuous use such as is common in -y comm^^^^^^ . Z 
pnntmg operations, there is over a period of time a provcu yci >miHi«= „,t,L.t «r;«r;nrT 

"light acclulalion of ink on the surface of the wheel. 45 method m the form of a s^el^on wheel for pr.nnng 

In high speed commercial printing equipment, for equipment and the l.ke wh.ch » adap ^ to support 
example it hWbeen determined that tn order to provide sheet matenal mcludmg fr^^ly -nked surface thereof 
satisfactory printing quality the surface of the coated without smeanng or markmg the pnnted urface and 
wheel must be washed relatively frequently with a sol- wtthout damagmg the sheet matenal '^'f- .'"; 
vent to remove any mk accumulation. Moreover, it has 50 proved fabnc covered skeleton wheel of the present 
also been detemiined that the TFE coated wheels do invention is easily mstalled on a pnnting press and the 
not provide a cushioning effect whtch is important for fabric covering is easUy removed for cleamng or re- 
the tightly stretched sheet material as it engages and ,s placement as needed. Those skilled in the art w,l recog- 
supported by the skeleton wheel. "-^^ these advantages as well as other superior fea ures 

In accordance with the present invention the prob- 55 of the present invention upon readmg the detailed dc- 
Icms with the prior art thin disk and other type skeleton scription which follows in conjunction with the draw- 
whcc! concepts have been overcome with a skeleton mgs. 

wheel of relatively great width and with an improved BRIEF DESCRIPTION OF THE DRAWINGS 
ink repellent and supportive structure which may be .... j ■ i 

used m conjuncnon with the teaching of U.S. Pat. No. 60 FIG. 1 is a perspective view of the improved skeleton 
3.79 1 ,644 as well as further improvements which I have wheel of the present mvention before application of the 
made in support and handling apparatus for handling coaling and fabnc covenng. 

freshly inked sheet matenal FIO- 2 's a detail section view taken along the line 

2—2 of FIG. I showing the layers of matenals covenng 
SUMMARY OF THE INVENTION the circumferential surface of the wheel; 

The present invention provides an improved method FIG 3 is a plan view of a piece of fabric covering 
for handling sheet material which has been freshly adapted for mounting on the skeleton wheel of the pres- 
Inkcd or printed on at least one side wherein the sheet ent invention; and 



WO 19240 



4,402,267 

3 4 

FIG. 4 is a detailed perspective view of a portion of ink from a previous sheet to a successive sheet and 
a press adapted to use the skeleton wheel of the present without marring or depressing the surface of the paper, 
invention. In accordance with the present invention it has been 

, ^„ determined that a woven fabric, preferably cotton, of a 

DESCRIPTION OF THE PREFERRED 5 relatively loose weave on the order of what is com- 
EMBODIMENTS monly known as gauze has produced the unexpected 

The improved method and apparatus for handling improvement In a method and apparatus for handling 
sheet material in accordance with the present invention printed material that has wet ink on the surface thereof 

15 used in a preferred form on high speed priming equip- as it passes over and is supported by the skeleton cylin- 
ment of the type used, for example, in off-set printing. 10 der A suitable fabric in accordance with the present 
Such equipment may include one or more support rol- invention and illustrated in the embodiment of FIG. 3 
lers or wheels for handling the sheet material between comprises a loosely woven, lightweight cotton material 
printing stages and upon delivery of the printed mate- such as gauze. A cloth having a forty count or forty 
rial to a discharge magazine or stack. The particular mesh, such as the piece of fabric 32 illustrated m FIGS, 
location of the improved skeleton wheel or roller of the 15 2 and 3, treated in accordance with the present inven- 
present invention in a typical printing press is believed tion and attached to the surfaces of the flanges 22 and 24 
to be readily understandable to those skilled in the art. in a suitable manner has produced the unexpected im- 
Accordingly, a detailed description of the printing press provement in the handling of printed sheet material in 
is nol believed to be necessary to a complete under- printing presses and the like. The piece of fabric 32 is 
standing ofthe present invention. In any case, reference 20 preferably of rectangular shape dimensioned to corn- 
may be made to my earlier U.S. Pat. No. 3,791,644 pletely cover the outer cylindrical surface of the rim 12, 
which discloses details regarding the location and func- A preferred method of preparing the fabric piece 32 
lion of a skeleton wheel for a typical multistation print- in accordance with the present invention involves 
ing press. The present invention may, of course, be washing the fabric in water in the presence of a suitable 
ulilized with printing presses having any number , of 25 fabric softener dissolved therein in rather liberal quanti- 
printing and delivery stations. ties. One suitable fabric softener which has been used in 

Referring to FIG. 1 of the drawings there is illus- preparation of the fabric piece 32 is manufactured under 
crated an elongated member or skeleton wheel gener- the trademark "DOWNY" and, in the washing process, 
ally designated by the numeral 10 comprising the im- two to three times the normal recommended quantity of 
proved skeleton wheel or roller m accordance with the 30 softener has been used for washing the fabric in plain 
present invention. The skeleton wheel 10 is character- water. After washing the fabric piece 32 and allowmg 
ized by a partial cylindrical rim portion 12 which is same to dry a suitable fabric protector is applied to 
adapted to be mounted on a press adjacent apparatus, enhance the Ikjuid rcpellancy characteristics of the 
not shown, such as delivery grippers or the like. Ac- material. A preferred type of fabric protector is manu- 
cordingly, the outer cylindrical surface 14 of the rim 35 factured under the trademark SCOTCHGARD by the 
portion 12 has an opening extending the axial width of 3M Manufacturing Company, Minneapolis, Mmn. as 
the skeleton wheel defined by leading and trailing edges their Part No. FC4I01-C-I2. Moreover, it has been 

16 and 18, respectively. The skeleton wheel 12 includes determined that even though some mk will accumulate 
a plurality of spaced apart hub portions 20 which may on the surface of the fabric threads over an extended 
be integrally formed with the rim 12 to comprise a one 40 period of operating time the provision of the fabric 
piece integral casting of aluminum, for example. The protector permits the occasional rubbing or agitation of 
hub portions 20 are connected to the rim portion 12 by the fabric by the press operator in place on the skeleton 
webs 23, 25 and 27 and are adapted to provide for sup- cylinder to break loose and remove dried ink particles 
porting the skeleton wheel rigidly secured for rotation or crystals which have accumulated on the fabric with- 
on a shaft on a printing press in a manner similar to the 45 out requiring removal and washing of the fabric piece- 
mounting arrangement disclosed in U.S. Pat. No. Referring to FIG. 2 a suitable method of attaching 
3,791.644 or by an improved arrangement to be dis- the fabric piece 32 to the outer surface of the nm 12 is 
cussed herein. As shown in FIG. 1, the skeleton wheel by a double sided adhesive tape strip 32 disposed on and 
10 includes opposed elongated integral flange portions extending the length of each of the respective surfaces 
22 and 24 which extend generally inwardly from the 50 26 and 2», Another suitable method of attaching the 
surface 14 of the rim 12. The flange portions 22 and 24 fabric piece 32 would be by the use of fastener strips 
include elongated flat surfaces 26 and 28 provided for a such as of the type made under the trademark VEL- 
purpose to be described further herein. CRO. Those skilled in the art will appreciate that other 

Referring now to FIG. 2 of the drawings there is means may be provided for attachmg the fabric piece 32 
illustrated in detail the improved surface construction 55 to the flanges 22 and 24, however, the abovemcntioncd 
ofthe skeleton wheel ofthe present invention including methods provide for quickly attaching and removing 
the fabric covering providing supporting contact with the fabric piece 32 with respect to the wheel 10. 
the printed sideof a piece of sheet material while con- An important aspect of the present invention con- 
veying the sheet toward a pnnting station or toward the cerns the type of fabric support surface provided on the 
press delivery magazine. Although the fluoroplastic 60 nm 12 and overiying the surface 14. The improved 
covered skeleton wheel disclosed in my previous patent surface is preferably of a low coefTecient of friction 
provided improvements in handling freshly inked sheet such as may be provided by coating the metal surface 14 
material I have discovered that, unexpectedly, the pro- of the cylinder with a fluoroplastic as taught by U.S. 
vision of a layer of fabric on the supporting surface of Pat. No. 3,791,644. Although the combination of the 
the skeleton wheel and rather loosely secured thereto 65 coating described in the abovementioned patent to- 
further enhances the ability of the skeleton wheel to gethcr with the fabric member 32 attached thereover 
suppon and convey buccessivc sheets of printed mate- provides suitable performance it has been discovered 
rial with wet ink thereon without tran^fering the wet that the fabric covering for the skeleton wheel lO'per- 
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fonns somewhat better in eliminating any marring or tageous it is contemplated that other low friction plastic 

depressions in the surface of the sheet material by the coatings may be applied to the aforementioned fabric 

application of a coating including a fabric reinforce- base to produce a suitable surface for the fabric member 

ment as will be describ^ hereia 32. The particular fluorocarbon type coating of the 

Referring to FIG. 2 the rim portion 12 of the skeleton 5 general class of coatmgs referred to herein has pro- 
wheel 10 b provided with a coating 35 comprismg a duced the unexpected improvement of reducing ink 
fluorocarbon composite coating material applied in one transfer of one ^eet to another fa) high speed printing 
or more coats over a fabric base which is adhesively equipment and has also* in combinaticm with the fabric 
bonded to the cylindrical circumferential 14 of the rim member 32. reduced depressing or undenting of the 
portion 12. It is believed that the provision of the fabric 10 paper surface of the sheets. After the coating 35 has 
base for the coating such as described herein provides a been prepared the fabric piece 32 is applied to the 
cushioning effect for the fabric piece 32 which is ap- flanges 22 and 24 by the adhesive stripes 34 or other 
plied over the coating 35 and which reduces the ten- suitable fastening means loose enou^ so that with nor* 
dency for the fabric piece 32 to indent or form depres- nial finger pressure the fabric may be locally moved 
sions in the surface of the sheet material as well as sub- 15 ^ver the surface of the coating 35 in all directions at 
stehtially preventing the transfer of wet ink from one i^g^^ ^ghth inch to one inch. Moreover, in printing 
sheet to a successive sheet presses in which the drive train has become loose with 

In a preferred method of preparing and formuig the example, relative movement between the 

coating 35 a suitable piece of fabric such as cotton can- impression cylinder and the skeleton wheel will 

vas of approximately 0.022 inch nomfaia! thickness and 20 j^^^ ^^^^ smearing of the nik thanks to the movabil- 

having a waterproofing applied to one side thereof is j ^^^^ covering with respect to the cylinder 
cut somewhat oversize, approximately 4 to 5 mches all 

around, fipm^the actual sue required to coyer the entire improved skeleton wheel or cylinder of the pres- 

surface 14. The fabric is then suitably tacked to a sub- invention also includes improved means for attach- 

stantially flat and smooth preparation surface to prevra^ 25 . ^^^^^ ^ associated driving shaft of the 

movement or shrinkage while a first coat of the fluoro- press.- Referring to FIGS. 1 and 2. the spaced 

polymer or fluorocarbon material is applied thereto. A hub portions 20 are provided with semi-cylindri- 

preferred composition for providing the coating 35 is a ^ supportsurfaces 44 which are intersected by a suit- 

x'vLAN'rtr^^^ 30 able keiway 46 in which may be disposed a key 47 for 

XYLAN by the Whitford Corporanon, Westchester. 30 j engaging the skeleton wheel 12 with a press 

Pa, A satisfaaory c^atmg ma c^^ of the type referred 8 

to hereinabove IS XYLAN lOIOcomposite type coating ^ ^^^^ ^^^h an improved reten. 

material which is self curing at room temperature. P""^"""* ♦u« ^u^i^^r^ in thA 

After the aforedescribed fabric base is temporarily h "i^ h,^!l^^ 

fastened to a suitable surface wilh the waterproof side 35 ^^aft 48. The paced apart ^"^^ Pf^^j^^^^ 

facing said surface the non waterproofed side of the ^rmed with lateral ""^^^^^^^^^^^^ 
fabrilis sanded lightly with a 220 grit paper to bring out ^'"'"'^^h ° ^^^^^^^ 

the nap of the fabric. One coat of XYLAN 1010 coating be slipped radially on «id .^^^^^^^ 

material is then applied to the aforedescribed fabric and 50 and 52 are provided w^th oppo«d «i»^y 

allowed to cure ^ room temperature. Once the first 40 ^lots 54 and 56. ^"Pf^^^.^^^^', T^*^^^^ 

coating layer has been aUowedVo dry the coated fabric «ch other to permit the '-"^^j^^^^^^^ 

is removed from the temporary preparation surface and The retaining plate 58 PreferaW^^^^^ length shghUy 

bonded to the surface 14 of the rim 12 using a suitable ^ess than the span between 'J^" ^'^^''J.^ 

adhesive such as a contact cement made by 3M Corpo- 54 and 56 so that the plate ['^ J'l^/jyj" /.^^ 

ration. The surface of the coated fabric piece which is 45 grooves. The p ate is P^fe^ably of a ^ ^Jh ^al to the 

applied to the surface of the rim portion 12 is the water- f length of the bosses 50 and 52. A shown m Fia 

pVSofed side. The surface 14 is normally prepared for 2. the retaining plate 58 is provided with ^1<^^^^J^^^ 

Application of the adhesive in the prescribed manner to Jock screw 60 threadedly engaged with the retaining 

be clean and dry. Care should be taken to roll out the plateand provided with a suitable lo<;k nut 6Z The lock 
coated fabric piece of the coating 35 when it is applied 50 screw 60 is offset from the center tine which bisects the 

to the surface 14 to prevent entrapment of air bubbles or opening between the spaced apart bosses 50 and 52. 
Ijl^g . The lock screws 60 are adapted to be tightened to 

After the adhesive is allowed to dry the fabric is engage the periphery of the shaft 48 to prevwit ajual 

trimmed to size and additional coatings of the fluoro- sliding of the skeleton wheel 10 with respect to the shaft 
polymer are applied and allowed to dry between coats. 55 and to permit minor radial adjustment of the skeleton 

A suitable coating 35 is formed by the application of wheel wilh respect to the shaft. When uKtalhng the 

three additional layers of XYLAN 1010 coating mate- , cylinder 10 on the shaft 48 or removing the cylinder 

rial after the fabric base has been bonded to the surface from the shaft the improved retammg plate 58 may be 

Of the rim 12, The surface formed by the coaling 35 is inserted in and removed from the respective grooves 54 
preferably sanded lightly between each coat of fluoro- 60 and 56 foUowed by tightemng or loosenms of the 

polymer with, for example. 400 grit finishing paper. screws 60, as the case may be. to provide a simphfied 

The preparation of the surface coating 35 as aforedes- arrangement for mounting and removing the cyhnder 

cribed provides a substantially glazed surface with a with respect to the associated press dnve shaft. The 

low coefTicient of friction which is ink repellent and leading and trailing edges 16 and 18 are advantageously 
also provides for ease of movement of the fabnc piece 65 disposed substantially equidistant from the centeriine 29 

32 when the same is attached to the cylinder 10. Al- so that in some applications the skeleton wheel 10 can 

though, in accordance with the present invention, the be turned end for end when the leading edge becomes 

fluoropolymer coating described is particularly ad van- worn or damaged. 
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Another feature the present invention which has 
permitted improved retrofittiag of a skeleton wheel 
such as the wheel 10 on certain types of press equipment 
is provided by the axially extending portions 13 and 15 
of the rim 12 which extend in opposite directions re- 
spectively from the flanges 22 and M. In certain types of 
presses such as a model TP-38A made by the Miller 
Printing Equipment Companpy one or more sUlionary 
side plates are located adjacent ends of the skeleton 
wheel or cylmder and are positioned such that certain 
lengths of printed material will overlap the side plates 
and will be disfigured while being conveyed past the 
plates under the support of the skeleton wheel because 
the wheel cannot be moved axially on the shaft to the 
non printed area of the sheet. However, with the im- 
proved skeleton cylinder 10 having the axtally extend- 
ing rim portions 13 and 15, a suitable annular groove 
may be cut in the side plates to accommodate the axial 
length of the wheel 10 to thereby substantially support 
the full length of the sheet material as it is conveyed by 
the wheel. 

Referring to FIG. 4 there is shown a detail view of a 
portion of a skeleton wheel support shaft 80 similar to 
the shaA 48. The shaft 80 is supported in a bearing as- 
sembly 82 which is bolted to a support assembly includ- 
ing a side plate member 84. The plate 84 is stationary 
and prevents the use of a skeleton wheel or cylinder 
having a length substantially equal to the length of the 
sheet and providing adequate support thereof. How- 
ever, by forming the annular groove 88 to have radial 
and axial dimensions with respect to the longitudinal 
centerline of the shaft 80 sufficient to clear the axial end 
portions 13 or 15 of the rim 12, the cylinder 10 may be 
installed on a press equipped as shown to support sub- 35 
stantially the entire length of the sheet material. 

Those skilled is the art will appreciate that various 
modifications to the method and apparatus of the pres- 
ent invention may be made without departing from the 
scope of the invention as defined in the appended 40 
claims. 

What I claim is: 

1. A method for supporting and conveying sheet 
material which has been freshly printed and discharged 
from a printing press or the like without marring the 45 
freshly inked surface, comprising the steps of: 

providing a skeleton wheel having a sheet supporting 

surface thereon; 
providing a piece of fabric; 

attaching said piece of fabric to said skeleton wheel to 
be disposed over at least that part of said surface 
which supports said sheet material, said piece of 
fabric being attached relatively loosely to permit 
and accomodate slight movement between the 
fabric and the skeleton wheel when the sheet mate- 
rial is supported and conveyed by skeleton wheel 
and 

rotating said skeleton wheel to engage successive 
sheets of said sheet material in supportive and con- 
veying relationship thereto by said piece of fabric 60 
without marring said freshly printed surface. 

2. The method as set fonh in claim 1 together with 
the steps of: 

providing said piece of fabric of woven cloth. 

3. The method set forth in claim 2 wherein: 
said cloth is provided of woven substantially qauze- 

like cotton material on the order of about forty 
mesh. 
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4. The method set forth in claim 1 or 3 together with 
the steps of: 

treating said fabric with a liquid repellent prior to 
attaching said piece of fabric to said skeleton 
wheel. 

5. The method set forth in claim 4 together with the 
steps of treating said fabric with a fabric softening mate- 
rial prior to treating said fabric with liquid repellent. 

6. The method set forth in claim 1 together with the 
steps of: 

providing an ink repellent coating on said surface for 
supporting said piece of fabric. 

7. The method set forth in claim 6 wherein: 
said coating includes a polytetrafluoroethylene. 

8. The method set forth in claim 6 together with the 
step of: 

providing a fabric base portion for said coating. 

9. In a skeleton wheel for supporting and transferring 
a freshly printed sheet from a printing station on a print- 
ing press or the like without marring the freshly inked 
surface; 

a generally cylindrical rim segment having a gener- 
ally cylindrical support surface formed thereon; 
and 

a fabric covering disposed over at least a part of said 
support surface for supportively engaging one side 
of said sheet during the transfer thereof; and 

means for securing said fabric covering to extend 
relatively loosely over said support surface to per- 
mit and accomodate slight movement between the 
fabric covering and said support surface when the 
printed sheet is supported and transferred by the 
skeleton wheel so that the freshly printed sheet is 
not marred. 

10. The invention set forth in claim 9 wherein; 

said fabric covering comprises woven substantially 
gauzelike cotton material on the order of about 
forty mesh. 

11. The invention set forth in claim 10 wherein: 
said fabric covering is treated with a liquid repellent. 

12. The invention set forth m claim 10 wherein said 
fabric covering is treated with a fabric softening agent. 

13. The invention set forth in claim 9 wherein: 
said generally cyhndrical support surface is delimited 

in a circumferential direction by opposed elon- 
gated flanges, and said skeleton wheel includes 
means for removably attaching said fabric covering 
to said wheel along said flanges. 

14. The invention set forth in claim 13 wherein: 
said means for attaching includes an adhesive strip 

mounted on said flanges. 

15. The invention set forth in claim 13 wherein; 
said nm segment extends axial ly beyond said flanges 

for supporting substantially the entire length of said 
sheet. 

16. The invention set forth in claim 9 or 13 wherein: 
said surface includes a low friction coating thereon. 

17. The invention set forth in claim 16 wherein: 
said coating comprises at least one layer comprising 

polytctranuoroethylenc, 

18. The invention set forth in claim 16 wherein: 
said coating includes a fabric layer on which at least 

one layer of a fluoropolymer coating is applied. 

19. The invention set forth in claim 18 wherein: 
said fabric layer is a woven canvas 

20. A method of supporting and conveying sheet 
material which has been freshly inked and discharged 
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from a printing press or the like without marring the 
freshly inked surface, comprising the steps of: 
forming an ink repellent coating on a sheet support* 

ing surface of a skeleton wheel; 
treating a piece of fabric with a fabric softening agent; S 
treating the piece of fabric with a liquid repellent 
subsequent to treatment with said fabric softening 
agent; 

attaching the piece of fabric to the skeleton wheel to 
cover the sheet supporting surface, said attaching 10 
step including mounting the piece of fabric rela- 
tively loosely over the sheet supporting surface 
such that the piece of fabric is capable of accommo- 
dating relative movement between the sheet mate- 
rial and the sheet supporting surface substantially 15 
without marring or damaging the freshly inked 
sheet material; and 

rotating the skeleton wheel to engage successive 
sheets of the sheet material in supportive and con- 
veying relation with the piece of fabric. 20 

21. The method of claim 20 wherein said step of form- 
ing an ink repellent coating comprises the steps of ap- 
plying an ink repellent agent to a fabric base portion and 
secunng the fabric base portion to the skeleton wheel. 

22, The method of claim 20 wherein the skeleton 25 
wheel sheet supporting surface has a generally cylindri- 
cal shape interrupted by an opening extending the axial 
width of the skeleton wheel, said opening being 
bounded by a pair of generally radially inwardly di- 




10 

rected flanges, and wherein said attaching step com- 
prises wrapping the piece of fabric about the sheet sup- 
porting surface and securing opposite ends of the piece 
of fabric respectively to the flanges. 

23. A skeleton wheel for supporting and transferring 
a freshly inked printed sheet from a printing station of a 
printing press or the like without marring the freshly 
inked sudace, comprising: 

a wheel member having a generally cylindrical sheet 
supporting surface with an ink repellent coating 
formed thereon; 

a fabric covering comprising a woven cloth treated 
with a fabric softening agent and then treated with 
a liquid repellent agent; and 

means for attaching said fabric covering relatively 
loosely to said wheel member to cover said sheet 
supporting surface such that said fabric covering is 
capable of accommodating sufficient relative 
movement between a printed sheet supported and 
transferred thereby and said sheet supportmg sur- 
face substantially without marring or damaging the 
printed sheet. 

24. The skeleton wheel of claim 23 wherein said ink 
repellent coating comprises a fabric base portion with at 
least one layer of a fluoropolymer material applied 
thereon. 

25. The skeleton wheel of claim 24 wherein said fab- 
ric base portion is formed from a canvas sheet. 

» « « * * 
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[57] ABSTRACT 

To permit, selectively, lithographic printing, flexo 
printing, or direct lithographic printing on a priming 
machine with the same direction of rotation of the re- 
spective cylinders, a liquid application system (11) in- 
cluding a liquid application roller (15) is selectively 
posilionable for engagement either with a plate cylinder 
(4, 5) of a lithographic system, the rubber blanket cylin- 
der (2, 3) for direct lithographic printing, the plate cyl- 
inder then acting as a form ink transfer cylinder which 
is being continuously inked; or for engagement with the 
blanket .cylinder, with a flexo printing plate applied to 
the blanket cylinder, and the plate cylmder bemg placed 
out of engagement with the blanket cylinder, the damp- 
ing liquid for lithographic printing being replaced by 
flexo-printing ink, and the position (FIG. 3) being as 
close to the printing or impression line as possible^ and 
between the zone of operation of the plate cylinder (4) 
and the printing cylinder (2) to prevent drying of the 
quick-drying flexo-printing ink. 

8 Claims, 5 Drawing Figures 
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MULTIPLE PRINTING MODE PRINTING 
MACHINE SYSTEM 

Reference to related application, assigned to the as- 5 
stgnee of the present invention, the disclosure of which 
IS hereby incorporated by reference: U.S. application 
Ser No. 360,065, filed Mar. 22. 1982 by the inventor 
hereof, now U.S. Pat. No. 4,397,235, issued Aug. 9, 
1983. 10 

The present invention relates to a rotary printing 
machine system having at least one printing system 
retaining, within side walls thereof, a plate cylinder and 
a blanket cylinder, as well as an inker and a damper, and 
in which the damper can be selectively positioned to 15 
permit selectively different printing modes of operation. 

BACKGROUND 

A machine of a type to which the present invention 
relates is described in German Published Patent Appli- 20 
cition No. DE-AS 1 611 239. This machine can operate 
both in raised letters, or offset printing mode. The cylin- 
ders of the printing machine can operate in either direc- 
tion, so that the paper path on which printing is to be 
effected can be suitably selected. The paper path is 25 
passed through the printing system which includes two 
p^aie cylinders and two blanket cylinders. In offset 
pnnting, the plate on the plate cylinder continuously 
has damping liquid applied thereto prior to inking 
thereof For damping, a slinger-type damping system is 30 
provided, selectively positionable between two posi- 
tions on the plate cylinger. When raised letter printing is 
to be effected, the slinger damping system is removed. 
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It is an object to expand the printing mode capability 
of a machine of the basic type as described to addition- 
ally permit operation of the machine utilizing flexo 
printing, that is, to permit, in dependence on printing 
job requirements, offset printing, direct lithographic 40 
prinung or flexo printing. 

Briefly, the damping system includes a trough in 
which a pickup roller dips^ supplying liquid to a transfer 
roller for subsequent supply of liquid to an application 
roller. The damping system, selectively, can be placed 45 
m various working positions, for example by cooperat- 
ing with the plate cylinder of an offset printing plate, 
with a blanket cylinder of a direct lithographic printing 
plate, or, in a third position with a flexo printing plate 
placed on the rubber cylinder, in which the plate cylin- 50 
der then is disengaged from contact with the blanket 
cylinder, the trough of the damping system then being 
filled with flexo printing ink rather than with offset 
damping liquid, such as water. 

The system has the advantage that the direction of 55 
movement of the respective cylinders need not be 
changed, that is, remains the same regardless of the type 
of printing mode which is selected. Thus, the invention 
is applicable to various types of machines, including 
those which are most simply constructed and can oper- 60 
ate only in one direction of rotation. The invention is 
applicable both to sheet-fed printing machines as well as 
to paper web-fed machines, without structurally inter- 
fering with the basic arrangement of the machine. 

DRAWINGS 

FIG. 1 is a schematic side view of a printing machine, 
arranged for standard offset printing; 



FIG. 2 is a side view of the machine of FIG. 1, set up 
for direct lithography (DiLitho) printing; 

FIG. 3 is a side view of the machine of FIG. 1 set up 
for flexo printing; 

FIG. 4 is a fragmentary end view, partly cut away, of 
the damping system of the machine; and 

FIG. 5 is a schematic side view of the damping sys- 
tem of FIG. 4 shown to an enlarged scale. 

The machine illustrated is capable of printing with 
two colors in offset mode. A make-ready table (FIG. 1) 
6, having grippers 7, supplies a sheet of paper to the 
impression cylinder 1. One color of primed information 
is supplied from rubber blanket cylinder 2 and plate 
cylinder 4, The other color is supplied by a printing 
system including the rubber blanket cylinder 3 and plate 
cylinder S. The sheet is transported out of the printmg 
station by a transport chain' system 8, formed \^ith grip- 
pers (not shown). The respective grippers on the im- 
pression cylinder 1 likewise have been omitted for clar- 
ity of the drawings and may be in accordance with any 
standard construction. 

An inker, generally shown at 9, and having a plurality 
of ink application rollers 10, is located in surface contact 
with the plate cylinder 4. It may be of any standard and 
suitable construction. Funher, a damper 11 is provided 
which has a trough 12 of damping liquid in which a 
ductor roller 13 dips. The ductor roller 13 is in surface 
contact with a transfer roller 14. Transfer roller 14 may 
be axially oscillating. A liquid application roller 15 
receives liquid from the roller 14 and applies it to the 
plate cylinder 4 in advance of ink applied by the appli- 
cation rollers 10. 

The damper 11 is shown in greater detail in FIGS. 4 
and 5. to which reference will be made: a carrier 16 is 
provided extending from one side wall 17 of the print- 
ing machine over to the side wall 18 (FIG. 4). Two 
plates 19, 20 are secured to the carrier 16. Plates 19, 20 
e.xtend parallel to the side wall 17,18, The plates 19, 20 
retain two rocking links 21, 22, pivotable or swingable 
about the axis of rotation of the liquid pickup roller 13 
The liquid pickup roller 13 and the transfer roller 14 are 
journalled between the links 21, 22 and are connected 
by gears 23, 24. Two further pivot links 25, 26 are lo- 
cated on the plates 19, 20, retaining the liquid applica- 
tion roller 15. The respective links are located in con- 
trolled position by hydraulic positioning elements 27, 
28, for example cylinder-piston arrangements. By suit- 
able application of hydraulic liquid, the application 
roller 15 and the transfer roller 14 can be placed, respec- 
tively, in quiescent or working position. 

The support carrier 16 further supports an electric 
motor 29 which is connected by a belt drive 30 with a 
sheave 31, driving the pickup roller 13. 

The earner or support 16, and hence the damper 11, 
is secured in place at the inner surfaces of the side wails 
17, 18 by being supported on support rails 32, 33 at- 
tached to the side walls, for example by welding. The 
ends of the support rails 32, 33 each are formed with a 
flange 34 through which an engagement bolt 135 is 
threaded in order to determine the correct position of 
the earner 16 and with it the damper 11 with respect to 
the remaining cylinders and rollers of the printing ma- 
chine. When properiy positioned, the carrier 16 is se- 
cured in place on the machine by bolts 37, engagmg 
through elongated holes or slots formed in the rails 32, 
33. 

A similar system is provided for the plate cylinder 5. 
The damper 36 and the inker 35 thereof are shown only 
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schematically, since it may be identicaJ to the arrange- 
ment of the damper 11 and the inker 9, or the mirror 
image thereof. 

Operation, Offset Printing with Reference to FIG. 1: 
The damper 11 is secured on the carrier rails 32, 33. The 5 
damping liquid application roller is engaged on plate 
cylinder 4. Additionally^ it may be in contact with one 
of the rollers of the inker 9 (see FIG. 1), Similarly, the 
inker 35 and the damper 36 are in engagement with the 
plate cylinder 5. 10 

Upon starting of the machine, plate cylinders 4, 5 first 
have damping liquid applied thereto and thereafter they 
are mked. The printing information is transferred to the 
blanket cylinders 2, 3. Upon rotation in the direction of 
the arrow a of the impression cylinder, the sheet sup- 15 
plied by the grippers 7 from the make-ready table 6 is 
first printed by a first color ink by blanket cylinder 2 
and, upon subsequent transfer of the sheet to the impres- 
sion or prmting line between impression cylinder 1 and 
blanket cylinder 3, printing with a second color ink is 20 
effected. 

DiLilho Mode, FIG. 2: The damper 11 is removed 
from the rail 32. In accordance with a feature of the 
invention, a further set of rails 38 is located on the side 
wails 17, 18 of the machine to receive the damper 11 as 25 
a unit. The damper 11, thus, is applied to the second set 
of rails 38 (FIG. 2). In this mode of operation, the liquid 
application roller 15 is in engagement with the rubber 
blanket cylinder 2. 

In similar manner, the damper 36 is applied to the 30 
blanket cylinder 3. The plate cylinders 4, 5 are coated 
with a continuous film of ink and thus provide, in effect, 
a continuous inking surface and form part of the inking 
system. For example, a rubber blanket may be applied 
to the plate cylinder. The blanket cylinders 2, 3 have a 35 
direct lithographic printing plate secured thereto. 

The set of rails 38 is so arranged that the application 
roller 15 of the damper 11 contacts the circumference of 
the blanket cylinder 2 between the printing or impres- 
sion line thereof, with respect to the impression cylinder 40 
1. and the contact line of the plate cylinder 4, looked at 
in the direction of the arrow b. Similarly, the damper 
36, again looked at in the direction of the arrow c, is 
positioned between the impression line between the 
blanket cylinder 3 and the impression cylinder 1 and the 45 
contact line between the blanket cylinder 3 and the 
plate cylinder 5. Consequently, in operation, the DiLi- 
tho plate on the blanket cylinder 2 is first wetted by the 
damper and thereafter inked by the plate cylinder 4. 
Similarly, the DiLitho plate on the blanket cylinder 3 is 50 
first wetted and then inked. Thereafter, printing is ef- 
fected between the blanket cylinder 2 and the impres- 
sion cylinder 1 in one color ink, and between the blan- 
ket cylinder 3 and the impression cylinder 1 with an- 
other color, for example. 55 

Flexo Printing with Reference to FIG. 3: In accor- 
dance with a feature of the invention, a third set of rails 
39 is secured to the side walls of the machine 17, 18. The 
third set of rails is used to locate the damper 11 when 
flexo printing is desired. The liquid application roller 15 60 
is engaged with the blanket c> Under 2, Similarly, the 
damper 36 is engaged with the blanket cyhnder 3. Con- 
trary to the position for DiLilho printing, however, the 
application roller 15 is so positioned that it is as close as 
possible to the printmg or impression line with the im- 65 
pression cylinder 1. The plate cylinders 4, 5 are re- 
moved from contact with the blanket cylinders 2, 3, for 
example by rocking the centers of rotation of the re- 
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spective shafts by a link, an ecccnter, or the like as 
schematically shown by arrows P, P'. 

The blanket cylinders 2, 3 each have a flexo printing 
plate secured thereto. The damping liquid is removed 
from the trough 12 of the damping system and flexo 
printing ink is placed therein. TTie set of rails 39 is so 
arranged that the application roller 15 of the system 11 
contacts the circumference of the blanket cylinder 2, 
looked at in the direction of rotation of arrow b, be- 
tween the zone close to the plate cylinder 4 and the 
impression line of the printing cylinder 1, 

The arrangement of the damping, or liquid applica- 
tion system 11, as described, permits application of flexo 
printing ink shortly before the flexo printing plate on 
the plate cylinder 2 reaches the impression line with the 
impression cylinder 1, so that drying of the rapidly 
drying flexo ink on the plate of the blanket cylinder 2 is 
prevented. 

Similarly, the liquid application system 36 with re- 
spect to the lower printing system is repositioned as 
shown in FIG. 3, so that the blanket cylinder 3, which 
will have a flexo printing plate applied thereto, will 
have flexo printing ink applied thereon shortly before 
reaching the impression line with the impression cylin- 
der 1. Printing is efTected in two-color prime printing. 

Various changes and modifications may be made, and 
the modes of printing operation can be selected as de- 
sired; for example, different modes of printing can be 
used for different colors being applied. For example, a 
blanket cylinder 3 may have a DiLitho plate applied 
thereto, and the blanket cylinder 2 a flexo printing plate, 
each one of the respective cylinders 2, 3 being operated 
in accordance with the appropriate printing mode. 

It is obvious that the system, as described, can also be 
used with a three-cylinder printing system which, for 
example, only includes the impression cylinder 1, a 
blanket cylinder 2. and a plate cylinder 4. Further, of 
course, it is also possible to apply the invention to a 
four-cylinder printing system in which the two blanket 
cylinders 2, 3 are in engagement with each other which 
apply, respectively, prime and verso printing at the 
same time. 

The type of substrate on which printing is to be ef- 
fected can be as selected, and the machine is equally 
applicable for sheet printing or for continuous web 
printing. 

Various changes and modifications may be made 
within the scope of the inventive concept. 
I claim: 

1. Multiple printing mode rotary printing machine 
system for selectively printing in 

(a) offset printing mode; 

(b) direct lithographic printing mode; 

(c) flexographic printing mode, having two side walls 
(17, 18); 

a blanket cylinder (2, 3) located between the side 
walls; 

cylinder means (1) for forming a printing or impres- 
sion cylinder and defining, with the blanket cylin- 
der, 

a printing line; 

a plate cylinder (4, 5) located and retained between 
the side walls adjacent the blanket cylinder (2, 3), 
said plate cylinder being movable into and out of 
engagement with the adjacent blanket cylinder; 

an inker (9) selectively engageable with the plate 
cylinder; 

and a liquid application system (11) 
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wherein, in accordance with the invention, 
the liquid application system (11) is a film system 
having a liquid trough (12), a pickup roller (13) ai 
least in part located in the trough, a liquid transfer 
roller (14), and a liquid application roller (15); 
and first, second and third individual positioning and 
support means (32, 33; 38: 39) are provided, located 
on said side walls for selectively positioning and 
supporting said liquid application system m accor- 
dance with a selected mode of printing of the ma- 
chine, comprising 

(a) for offset printing: the first support means (32, 33) 
being located for, and supporting the liquid appli- 
cation system adjacent to and in liquid transfer 
contact with said plate cylinder (4, 5) in advan- 
ce — with respect to the direction of rotation (a) of 
the plate cylinder— of the inker (9); 

and wherein the liquid in the liquid trough comprises 
damping liquid; 

(b) for direct lithographic printing: the second sup- 
port means (38) being located for and supporting 
said liquid application system adjacent to and in 
liquid transfer contact with said blanket cylinder 
(2, 3) in advance— with respect to the direction of 
rotation (b) of the blanket cylinder — of said plate 25 
cylinder (4, 5); 

wherein the liquid in the liquid trough comprises 

damping liquid; and 
wherein said plate cylinder supplies ink to the blanket 

cylinder from the inker; 

(c) for flexo printing: the third support means (39), 
being located for and supporting said liquid appli- 
cation system adjacent to and in liquid transfer 
contact with said blanket cylinder (2, 3) in advan- 
ce—with respect to the direction of rotation (b) of 35 
the blanket cylinder— of the printing line and in the 
zone adjacent the blanket cylinder between the 
plate cylinder and said printing line; 

wherein the liquid in the liquid trough (12) comprises 

fle.xo printing ink; and 
wherein said plate cylinder is out of contact with the 

blanket cylinder, the blanket cylinder carries a 

flexo printing plate. 
2. Printing machine system according to claim 1, 
wherein said first, second and third positioning means 45 



comprise rails (32, 33; 38, 39) for selective placement of 
the liquid application system (11) thereon. 

3. Printing machine system according to claim 1, 
further comprising a carrier structure (16) supporting 
the liquid application system as a unit; 

and an individual drive motor (29) secured to the 
carrier structure. 

4. Printing machine system according to claim 3, 
where the first, second and third support means (32, 33; 
38, 39) comprise rails 

and said support structure (16) is secured to said rails. 

5. Printing machine system according to claim 3, 
wherein two plate elements (19, 20) are secured to said 
support structure (16), extending parallel to the side 
walls (17, 18) when the liquid application system is 
located on any one of said positioning and support 
means; 

and wherein the rollers (13, 14, 15) are secured to said 
parallel plates (19, 20). 

6. Printing machine system according to claim 4, 
further including holding and clamping means (37) for 
securely attaching and clamping the support structure 
(16) to the respective rails, 

7. Printing machine system according to claim 2, 
further including position adjustment means (35) se- 
cured to said rails for providing an adjustable abutment 
for the liquid application system (11) on the rails to 
permit adjustable reproducible positioning of the liquid 

30 application system on the rails and for liquid transfer 
contact of the respective cylinder with the liquid appli- 
cation roller (15) of the liquid application system upon 
selective placement of the system on any one of said 
positioning support means. 

8. Printing machine system according to claim 4, 
further including position adjustment means (35) se- 
cured to said rails for providing an adjustable abutment 
for the liquid application system (U) on the rails to 
permit adjustable reproducible positioning of the liquid 

40 application system on the rails and for liquid transfer 
contact of the respective cylinder with the liquid appli- 
cation roller (15) of the liquid application system upon 
selective placement of the system on any one of said 
positioning support means. 



50 



55 



60 



65 



W019253 



□ 
w 

01 
£ 

A' 

LP 

C5 



United States Patent m 

Fischer 



[11] 

[45] 



4,423,677 
Jan. 3, 1984 



154] ROTARY SHEET OFKET PRINTING 
MACHINE 

p5J Inventor: Hermann Fischer, Augsburg, Fed. 
Rep. of Germany 

(73) Assignee: MjCN.-ROLAND Druckmaschinea 
AktiengeseUschaft, Offenbach am 
Main, Fed. Rep. of Germany 

[2\] Appl. No.: 353,230 

[::) FUcd: Mar. 1, 1982 

I X)i Foreign Application Priority Data 

W*f 1981 [DE] Fed, Rep. of Germany 3108808 

|5I! lota^ B41F 13/24 

|5:j VS. a 101/232; 101/184 

[VM r»»^ of Search 101/232, 247, 182-185, 

101/174-175 

( ^o 1 References Cited 

U.S. PATENT DOCUMENTS 

2,714.351 8/1955 Koch 101/184 

3 [1*9,076 8/1962 Ritzerfeld et al 101/185 X 

3 138.092 11/1964 Barthel - 101/183 X 

3.461.798 8/1969 Bulk ct al 101/184 

3.473.468 10/1969 Vandcman et aL 101/184 X 

3.785.287 1/1974 Dahlgren 101/184 X 

3.916,790 U/1975 AUx 101/232 

3.518.363 U/1975 Southam - 101/183 

3.946.669 3/1976 Johne et al 101/183 X 

4.214.526 7/1980 Jeschke 101/183 

4.222,326 9/1980 Mathes et al 101/183 



4,369,705 1/1983 Gdinas « 101/247 X 

FOREIGN PATENT DOCUMENTS 

2023510 2/1972 Fed. Rep. of Germany 101/183 

2905285 8/1979 Fed. Rep. of Germany 101/182 

2033836 10/1979 Fed. Rep. of Germany 101/182 

2844418 4/1980 Fed. Rep. of Germany 101/182 

159920 4/1979 Netherlands 101/182 

6967123 8/1964 United Kingdom 101/183 

1002772 8/1965 United Kingdom - 101/182 

Primary Examiner— B,. H. Eickholt 

Attorney, Agent, or Firm — Frishauf, Holtz, Goodman & 

Woodward 

[57] ABSTRACT 

To permit double inking of the blanket cylinder (6, 7; 
44, 45) of an offset printing machine, in which all the 
cylinders are the same, and further to permit retrofitting 
of an existing printing machine, a control unit (C) is 
connected to the blanket cylinders which are located in 
movable bearings to engage or disengage the blanket 
cylinders, in intermittent movement, from a cooperat- 
ing impression cylinder (8, 9; 46) when a sheet supply 
apparatus (3, 41) is commanded to feed a sheet only for 
every other revolution of the printing system, thereby 
permitting double inking of the blanket cylinder and 
preventing contact of the inked blanket cylinder with 
the impression cyUnder when no sheet is being fed 
thereto. 

6 Claims, 4 Drawiiig Figures 
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sheet has passed between the blanket cyhnder and the 

ROTARY SHEET OFFSET PRI^mNG MACHINE associated printed cylinder a subsequent free running or 

free wheeling revolution or cycle is controlled during 

Cross reference to related applications, assigned to which the rubber blanket cylinder and the printing or 
the assignee of this application, the disclosure of which 5 impression cylinder are separated from each other> to 
is hereby incorporated by reference: permit inking of the blanket cylinder without an impres- 

U.S. Ser. No. 353.229, fUed Mar. 1, 1982 now as U.S. sion being printed, or transferred to a sheet of paper. 
Pat No. 4,409,894 Oct. 18, 1983, FISCHER (claiming * wivt.-c 

priority Fed. Rep. Germany No. P 31 08 806.6>. U.S. DRAWINGS 
Ser. No. 353,255, filed Mar. 1, 1982 now U.S. Fat. No. 10 FIG. 1 is a schematic side view of the printing ma- 
4,414,896 Nov. 15, 1983, FISCHER (claiming priority chine arranged to carry out the different printing opera- 
Fed. Rep. Germany No. P 3 1 08 807.4); tions in accordance with the present invention; 

The present invention relates to offset printing ma- FIG. 2 is a fragmentary view of FIG. 1 in a different 
chines and more particularly to a sheet-fed rotary offset operating phase thereof; 

printing machine having a sheet supply apparatus, and 15 FIG. 3 is a second embodiment of a printing machine; 
which is so arranged that the operating conditions of and 

the machine can be readily matched and headed back- FIG. 4 is a schenoatic side view of the machine of 
ground A rotary offset printing machine of the type to FIG. 3 in a different operating phase than that of FIG. 
which the present invention relates has a plate cylinder 3. 

and at least one rubt)er or blanket cylinder, continu- 20 Embodiment of FIGS. 1 and 2: A two color sheet 
ously in contact with the plate cylinder and further an offset rotary printing machine in serial construction is 
unpression or pnntrng cylinder; all the cylinders have illustrated. The machine has two printing stations I, 2 
the same diameter. A printing machine of this type is and a common sheet supply apparatus 3. Each one of 
described, for example, in Walezsski, *'Einfuhrung in den the printing stations 1, 2 has a plate cylinder 4, 5, a 
Offsetdruck'*, pp. 113, 114 and 137 ("Introduction to 25 rubber blanket cylinder 6, 7, and a printing or impres- 
Offset Printing"). The blanket cylinder is inked once sion cylinder 8, 9. Inkers I and dampers D associated 
and provides for printing once for each revolution. with the plate cylinders and rubber cylinders 6, 7 are 
Many printing jobs can be carried out by a machine of shown only schematically in FIG. 2; they have been 
this type, and satisfactory reproduction of printed sub- omitted from the other Figures of the drawings for 
ject matter is entirely possible. In some instances, how- 30 clarity. They can be of any suitable and well known 
ever, inking the rubber cylinder once for each impres- constructk>n. The printing cylinders 8, 9 have grooves 
sion is not enough; this may occur when the require- 10, 11 which retain sheet grippers, not shown in detail 
ments for printed quality are particularly high and if and which may be of any well known suitable construe- 
highly viscous ink is used or the printed substrate, typi- tion. A sheet supply drum 12, which is also formed with 
cally paper, has an uneven surface. 35 grippers is provided. The printing station 2 includes 

It has been proposed, see the aforementioned book, sprocket wheels 15 which retain a chain conveyor 16 
page 113, to utilize a blanket cylinder with an impres- having suitable grippers to transport the printed sheets 
sion cylinder of twice the size and which carries a sheet to a sheet delivery statkm, not shown and of any suit- 
only about half its circumference, the other half of the able and well known construction, 
circumference being set back with respect to the first 40 In accordance with the invention, each one of the 
half. Thus, for each revolution of the printing cylinder, blanket cylinders 6, 7 is so joumaled at the side walls 17, 
two revolutions of the associated blanket cylinder will 18 of the printing stations t 2 that it can be selectively 
result, causing the blanket cylinder to be inked twice. moved in a curve about the plate cylinders 4, 5 respec- 
Based on the construction of the machine, however, lively, to assume the positions shown in FIGS. 1 and 2, 
double inking will necessarily result at all times, even if 45 respectiveiy. Contact with the associated plate cylin- 
thc particular printing job would not require double den 4, 5 is continuously maintained. Movement of the 
inking as such. blanket cylinder 6, 7 in this manner can be readily ob- 

Tuv iMvuNTTTOM taincd by joumaling the blanket cylinders in bearings 

THE INVENTION which are retained in eccenters positioned in the respec- 

It is an object to provide a printing machine in which 50 tive sidewall 17, 18 of the printing stations. Movement 
change-over of single, or double inking of the blanket of the blanket cylinders, by rotating the eccenters, can 
cylinder can be readily accomplished without changing be obtained, for example, by hydraulic cylinder-piston 
the size or arrangement of the cylinders of the machine, arrangements or similar apparatus. The hydraulic posi- 
so that, double or sing inking can be controlled as re- tioning piston, or similar apparatus, is operated in timed 
quired. For one mode of operation, double inking can 55 sequence by an electrical or mechanical control unit C 
be effected. For normal or ordinary operation, the ma- to thereby control the positiotiing of the respective 
chine can likewise operate with only a single inking step blanket cylinder 6, 7. A suitable control unit may, for 
for each passage of a sheet therethrough. example, be a timer element providing electrical control 

Briefly, the plate cylinder, the blanket cylinder and pulses to open, or close an electrically controlled valve 
the printing or impression cylinder all have the same 60 to admit pressurized hydraulic fluid to a hydraulic posi- 
diameter. The machine is associated with a sheet supply tioning piston or to drain hydraulic fluid therefrom; a 
apparatus which can be operated in two speed ranges so suitable mechanical control unit may be a puahrod oper- 
that, depending on its adjustment, the cylinders will ated by a cam. Positioning devices of this type are 
receive a sheet for each revolution or oi^y for every known, and were used in the past to control introduc- 
other revolution; if only half the number of sheets, per 65 tion of the Hrst sheet from a stack into the printing 
unit time, are commanded, that is, for every other revo- machine and subsequently thereto to engage the blanket 
iution, the rubber cylinder and the printing cylinder are cylinder with the printing cylinder independent of the 
separated from each other in such a manner that after a feeds to the respective printing line. The present inven- 
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tion, thus, can use this portion of the existing equipment, reaches chain 16, the grippers thereof receive the sheeC 
modified merely to be able to carry out the additional and carry the sheet off in the direction of the arrow b to 
function required thereof m accordance with the pres- a sheet delivery station (not shown). As soon as the 
ent invention, which will be described in deuil below. traihng end of the sheet 31 has left the impression line 
The sheet supply apparatus 3 is driven from a main 5 between the cylinders 7 and 9. the blanket cylinder 7 is 
dnvcshaft 19 of the machine over a two-stage change disengaged from the impression cylinder 9, retaining 
gear box 20 and a drive train having bevel wheel gear- however, contact wilh the pJate cyUnder 5. During the 
ing therein to provide the nght-angle drive, as schemat- subsequent free wheeling or idling phase of the blanket 
ically shown at 21. The drive train 22 is coupled to cyUnder 7. which extends for a full revolution thereof 
conveyor belt 23 which supplies sheets over a make- 10 the blanket cylinder receives an additional inking with 
ready table 24 to a gnpper pickup 25. The drive train 22 the second color. The lifted-ofT condition of the blanket 
further is connected to transmit rotary power to a sheet cylinder 7 is shown schematically by the gap 17 in FIG 
lifting or pickup device 26 which has longitudinally 2, 

movable suction cups or suction grippers 27 and sepa- Multiple color printing with double-inking results in 
rating jet nozzles 28, to pick up the uppermost sheet 15 the decrease in the number of sheets imprinted on per 
from a stack of sheets 29 and supply that uppermost unit time. The number of sheets, which is half with 
sheet to the make-ready table 24. The sheet pickup respect to a single-inking printing is obtained by chang- 
device 26 not only includes mechanical means to move ing the gearing in gear box 20 to a transmission of 21 so 
the suction cups 27 but, additionally, control means that, with respect to the revolutions of the cylinders in 
which supply the suction grippers 27 with vacuum for 20 the printing machine, only half the number of sheets are 
suction and the nozzle 28 with compressed air for scpa- supplied by the gripper pickup 25 to the machine sys- 
ration of sheets. Compressed air and suction, that is. the tem. in comparison to the number of sheets for single- 
pneumatic system is supplied from a pump 30. The gear inking operation. 

box 20 has a selectable transmission ratio of I: I and 2:1. Operation of the machine to carry out ordinary sin- 
Operation, with reference to FIGS. 1 and 2: 25 gle-sided two-color printing without double inking is 
The printing machme is illustrated for operation for known, so that a description thereof is not necessary 
double inking of the blanket cylinder 6, 7. FIG. 1 illus- Embodiment of FIGS. 3 and 4: 
4^tes the machine at the instant of time in which the A sheet offset rotary printing machine having a dou- 
gripper pickup apparatus 25 picks up a sheet 31. The ble printing station 40 and a printing supply device 41 is 
blanket cylinder 6 is spaced from the associated printing 30 so constructed that two plate cylinders 42, 43 are in 
ror impression cylinder, as schematically indicated by continuous rotary engagement with two blanket cylin- 
Jhc spacing Imcs 18 A sheet hasjust entered the printing dcrs 44, 45, cooperating with a common Impression 
station 2, and is being pnntcd-on by being passed be- cylinder 46. The blanket cylinders 44, 45 can be moved 
tween the blanket cylinder 7 and the printing or impres- in position with respect to the imprcsskjn cylinder 46 
^lon cylinder 9, which are in engagement with each 33 by eccentrically located bearings or by pivoting levers. 

? . ^ The engagement with the associated plate cylinders 42. 

Upon rotation of the pnntmg machine from the posi- 43 is maintained. The two ends of the blanket cyUnder 
f ion shown m FIG. 1. in the direction of the arrow a as 45 have a sprocket wheel attached thereto - not shown 
.^own on the sheet supply drum 12, the gripper pickup in detaU. which guides a sheet removal chain 46, sup- 
will after short movement of the sheet 31 forwardly, 40 plied with grippers to pick up sheets and transport them 
transfer the sheet to the gripper of the printing cylinder to the removal station. The inking systems and damping 
8. Upon further rotation of the printing cylinder 8 so systems associated with the plate cylinders have not 
that the groove 10 (FIG. 1) thereof will reach a tangen- been shown and may be of any suiuble construction. 
^^1 position with respect to the blanket cylinder 6. the A main drive shaft 62 receives driving power over a 
blanket cylinder 6 is engaged with the printing cylinder 45 belt drive 49 from a motor 50. The main drive shaft 62 
f so that the sheet 31 will receive the first impression is connected to a drive train 51 having bevel gears 52 
thereon. After rotation of the cylinder 6 for one rcvolu- thereon. The drive train 51, similar to the drive train 
tion, starting from the position shown in FIG. 1. that is. shown in FIG. 1, has branch gearing arrangements 
by 360 , the vanous cylinders will have the position which are used to drive transport belts or conveyors of 
shown m FIG. 2. Upon further roution of the cylinders. 50 a make-ready table 53 and additionally arc connected to 
the sheet 31 is transferred to the transport drum 14 a control unit 54 and a sheet lifting apparatus 55 having 
which supplies the sheet thereafter to the impression suction grippers 56 and compressed air nozzles 57. The 
cylinder 9. As soon as the trailing end of the sheet 31 has sheet lifting or separating device 55 operates the suction 
left the niche between the cylinder 6 and 8, blanket grippers 56 such that they pick up the uppermost sheet 
cylinder 6 is disengaged from the impression cylinder 8 55 of a stock of sheets 58 and supply that sheet to the make- 
in order to prevent smcarmg or soUing of the surface of ready toble 53. SucUon and compressed air lines extend 
the impression cylmder 8 during the subsequent idle or from the control unit 54 to a pump 59. The control unit 
free wheeling phase of the blanket cylinder 6, The blan- 54 controls supply of suction air as well as of com- 
ket cylinder 6. however, remams in continuous conuct pressed air to the suction grippers 56 and to the nozzle 
with the plate cylinder 4 so that, during this idle or free 60 57. respectively, in such a manner that, upon setting of 
whechng phase, it can receive an inked impression from the printing machine to single inking, the suction grip- 
the plate cylinder 4 pers are connected upon each movement to the suction 

As soon as the leading edge of the sheet 31 has source, in order to supply a sheet from the stack 58 to 
reached the gap between the cylinders 7 and 9. blanket the make-ready toble 53 

cylinder 7 is engaged with the impression cylinder 9. 65 If double-inking is desired, the control unit 54 so 
SubsequenUy, and during the passage of the sheet be- controls suction air and compressed separating air that 
twecn cylinders 7 and 9, the sheet is printed with the pneumatic suction and blowing air is supplied only upon 
second color. When the leadmg edge of the sheet 31 each second movement of the lifting devic^ 55 W 



W019258 



4.423, 

iarly, the compressed air nozzle 57 receives compressed 
air, m clocked sequence, only when the grippers or 
suction cups 56 are connected to the source of vacuum. 
Thus, and with reference to machine operating speed, 
only half the number of sheets is removed from the 5 
stack and supplied to the machine than the number 
which, at the same operatmg speed of the machine, is 
supplied to the make-ready table 53 when normal, sin- 
gle-inking is required or commanded. Pickup grippers 
60 transfer the sheet from the make-ready table 53 to the 
printing cylinder 46. 

Operation: Starting from the position of the elements 
shown in FIG. 3, the printing cyUnder 46 is moved in 
the direction of the arrow c. After a short movement, a 
sheet 61 is supplied by the pickup 60 thereto and trans- 
ported to the printing line between the blanket cylinder 
44 and the printing cylinder 46, The blanket cylinder 44 
is engaged with the printing cylinder 46 just before the 
leading edge of the sheet 61 reaches the printing or 
contact line. Printing is effected between the cylinders 
44 and 46 with the first color. 

As the leading edge of the sheet 61 approaches the 
blanket cyUnder 45, blanket cylinder 45 is engaged with 
the printing cylinder 46. Immediately thereafter, the 
gnppers of the chain 47 grip the sheet which thereby is 
transferred from the grippers of the printing cylinder 
46. During the following phase of sheet movement 
between the printing cylinder 46 and the blanket cylin- 
der 45, printing is effected by a second color. When the 
trailing end of the sheet 61 leaves the printing or impres- 
sion line between cylinders 44 and 46, the blanket cylin- 
der 44 is returned in the position shown in FIG. 3. The 
blanket cylinder 44 remains in contact with the plate 
cylinder 42 and thus is inked thereby. Similarly, as soon 35 
as the trailing end of the sheet 61 leaves the printing line 
between the blanket cylinder 45 and the impression 
cylinder 46, the blanket cylinder 45 is disengaged from 
the printing cylinder 46 but remains in contact with the 
plate cylinder 43 so that the blanket cylinder, during the ^ 
sequence idling revolution, or idling phase, will receive 
an additional coating of ink. The gaps between the 
blanket cylinders 44, 45 and the impression cylmder 46 
are, respectively, illustrated by the dimension line be- 
tween the respective cylinders in FIG. 3, unnumbered, 45 
however, for clarity of presentation. 

Various changes and modifications may be made, and 
features in connection with one of the embodiments 
may be used with the other, within the scope of the 
inventive concept Thus, a control unit similar to con- 50 
trol unit C (FIG. 1) can be used in the embodiment of 
FIGS. 3 and 4 to effect respective engagement and 
disengagement of the blanket cylinder 44, 45 with the 
impression cylinder 46, coupled and synchronized with 
operation of the pneumatic control unit 54, and hence 55 
also synchronized with the rotation of the respective 
cylinders. Rotary information is entered in the control 
unit C (FIG. 1) as schematically indicated by the arrow 
n derived, for example, from a mechanical connection 
with the drive train 22. 60 

I claim: 

1. Rotary sheet offset printing machine having 

a sheet supply apparatus (3, 41); 

at least one plate cylinder (4, 5; 42, 43); 

at least one rubber blanket cylinder (6, 7; 44, 45) 65 
associated with the at least one plate cyUnder and, 
during printing, positioned for continuous contact 
therewith; 
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means (I) for supplying ink to the at least one plate 
cylinder; 

and a printing, or impression cylinder (8, 9; 46), 
said at least one blanket cylinder and said impression 
cylinder being relatively shiftable with respect to 
each other for selective printing engagement or for 
surface separation, respectively; 
wherein, in accordance with the invention, 
all said cylinders have the same diameter; 
said sheet supply apparatus (3, 41) has two different 
sheet supply rate settings to supply, for one prede- 
termined cylinder speed, in a first supply setting, a 
predetermined number of sheets per unit time and, 
for said same predetermined cylinder speed, in a 
second supply setting, half the number of predeter- 
mined sheets per unit time; 
and control means (C) are provided, coimected to 
and controlling the relative position of the at least 
one blanket cyhnder (6, 7; 44, 45) and the printing, 
or impression cylinder (8, 9; 46) such that 

(a) when said sheet supply apparatiis is in the sec- 
ond supply setting, the blanket and impression 
cylinders are moved to a separated position dur- 
ing a first revolution of the cylinders to provide 
for inking of the blanket cylinder, and the blan- 
ket cylinder and the impression cylinder are 
moved to engaged position during a second or 
subsequent revolution, to permit double inking 
of the blanket cylinder from the plate cylinder 
without transfer of printing information from the 
blanket cylinder after the first inking, and print- 
ing on a ^eet during said subsequent revolution, 

and 

(b) when said sheet supply apparatus is in said first 
supply setting, the blanket and impression cylin- 
ders are in continuous printing engagement to 
provide for single inking of the blanket cylinder 
and sheet feed at said predetermined number per 
unit time. 

2. Printing machine according to claim 1, wherein 
said control means (C) moves the blanket cylinder (6, 7; 
44, 45) away from the impression cylinder in niovement 
about the circumference of the associated plate cylinder 
(4, 5; 42, 43). 

3. Printing machine according to claim 1, including a 
main drive shaft (19) connected to drive the sheet sup- 
ply apparatus (3); 

and a two-step gear change box (20) included m the 
drive shaft having two transmission ratios of hi 
and 2:1, respectively. 

4. Printing machine according to claim 1, wherein 
said sheet supply apparatus (41) comprises means for 
lifting and pickup of a sheet including pneumatic means 
(55) to lift sheets (61) from a stack (58) of sheets; 

and the control means controls the pneumatk: device 
for pneumatic suction appUcation, and hence lifting 
of the sheet, selectively, for each pickup or lifting 
movement of said sheet supply apparatus or, selec- 
tively, for every other sheet pickup or lifting move- 
ment thereof. 

5. Printing machine according to claim 4, wherein 
said control means includes a pneumatic control appara- 
tus. 

6. Printing machine according to claim 1, wherein a 
main drive shaft (19, 62) is provided, coupled to a drive 
train (21, 52) connected to said sheet supply apparatus 
and to said printing cylinders; 

and wherein said control means (C) operates in syn- 
chronism with rotation of said drive train. 
• * * * • 
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[57] ARSIRACr 

A device for appUcatioa of lacquer or the like to a sheet 
in a printing press. The lacquer b applied by an applica- 
tor cylinder having an associated ^>pUcator roller. Lac- 
quer is fed from a fountain having a fountain roller, 
which is slowly driven, the lacquer being transferred 
from the fountain roller to the applicator roller either 
directly or through intermediate rollers to form a nip in 
which the lacquer^ tends to build up. The amount of 
lacquer transferred by the fountain roller per unit time 
b determined by a metering roller which engages the 
fountain roller. A sensing device located at the nip 
senses the level of lacquer buildup and produces an 
output signal upon departure of the biuhiing from an 
optimum level In one embodhnent of the invention the 
output signal is utilized to bring about a corrective 
adjustment in the positiott of the metering roller so that 
the buildup at the nip tends to be restored to optnnum 
level In another embodiment the output signal sounds 
an alarm and, if desired, brings the press to a stop so that 
the situation can be corrected before the applicator 
cylinder runs dry. 

2 Clahiit, 3 Drawhig Figures 
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device for applying a fluid, in 
parhojlar lacquers on printed sheets 
or continuous webs 

A printing press, in addition to performing its print- 
ing function, is often utilized to apply lacquer or other 
coating material to the sheet For this purpose an appli- 
cator cylinder, having a film of lacquer thereon, en- 
gages the face of the sheet as it it supported upon an 
impression cylinder. For the purpose of furnishing the 
applicator cylinder with lacquer a "scoop** or fountain 
roller is partially immersed in a body of lacquer con- 
tained in a tray or trough, with the rate of feed being 
controlled by a metering roller. An applicator roller is 
interposed between the fountain roller and the applica- 
tor cylinder for transfer of the lacquer from the fountain 
to the cylinder. 

The rate of feed of the lacquer must be careftilly 
monitored by the pressman to prevent the applicator 
cylinder from running dry. Should this occur, the 
printed material would fail to meet speciftcations result- 
ing in a loss to the printer. 

It is, accordingly, an object of the present invention 
to provide means including a sensor for monitoring 
lacquer buildup in a nip in the supply path and for creat- 
ing an output signal when the buildup departs from an 
optimum level. It is a related object to provide means 
responsive to the variation in buildup to produce an 
output signal which^ at the option of the user, (a) sounds 
an alarm, (b) shuts down the press, or (c) brings about 
an automatic corrective variation in the rate of feed. It 
is a more general object of the invention to utilize, as an 
indicator of feed, the buildup of lacquer or other liquid 
which occurs at the nip of a pair of counter-rotating 
rollers in the feed system. 

It is another object of the present invention to pro- 
vide means for monitoring the flow of lacquer or other 
liquid m a printing press which operates reliably and 
which is highly economical to install and maintain. 

Other objects and advantages of the invention will 
become apparent upon reading the attached detail de- 
scription and upon reference to the drawings, in which: 

FIG. 1 is a diagram, in elevation, of a lacquer feeding 
arrangement in a printing press with provision for moni- 
toring the level in a nip and for producing an output 
signal in accordance with the level of buildup. 

FIG. 2 is a fragmentary elevation showing the 
buildup on an enlarged scale. 

FIG. 3, viewed along line 3 — 3 in FIG. 2, shows a 
simplified system for detecting the level of buildup and 
for causing a departure from optimum to (a) sound an 
alarm, (b) stop the press drive or (c) bring about a cor- 
rective change in the rate of feed. 

While the invention has been described in connection 
with certain perferred embodiments, it will be under- 
stood that we do not intend to be Imiited to the embodi- 
ments shown but intend, on the contrary, to cover the 
various alternative forms of the invention included 
withm the spirit and scope of the appended claims. 

Turning now to FIG. 1 there is shown an applicator 
cylmdcr 10 having a surface 11 which carries a film of 
lacquer for application to a sheet mounted upon a coop- 
erating impression cylinder (not shown). In rolling en- 
gagement with the applicator cylinder is an applicator 
roller 12, the surfaces of the roller and cylinder being 
operated at "press speed*' by a drive 13 
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For the purpose of furnishing lacquer to the applica- 
tor cylinder, a fountain 20 is provided having a tray or 
trough 21 containing a body of the lacquer 22. Partially 
submerged in the lacquer is a fountain roller 23 which is 

5 rotated at slow speed by a drive 24. On the **emerging*^ 
or left-hand side of the fountain roller 23 is a metering 
roller 25 having a shaft 26 which is joumailed in a bear- 
ing 27. Applicator roller 12 and fountain roller 23, rotat- 
ing in opposite directions, meet at a nip 26. There tends 

10 to accumulate, in the nip, a buildup of lacquer indicated 
at 29, which buildup has an optimum level, indicating an 
adequate rate of feed, during normal operation. When 
the buildup exceeds the optimum condition "runover** 
tends to occur, and when the buildup is less than opti- 

15 mum there is risk that the appUcator cylinder 11 will 
run dry so that the sheets which are produced wilt be 
uncoated and therefore unsalable. 

In accordance with the present invention a sensing 
device is located opposite the nip 28 for constantly 

20 monitoring the level of buildup and for producing an 
output signal, utilized by the pressman, when the 
buildup departs from optimum. The sensing device, 
indicated at 30, may take various forms without depart- 
ing from the invention. For example, the sensing device 

25 may be of the optical type as illustrated in FIG. 3 con- 
sisting of adjacent photocells 31, 32 illuminated by a 
light source 33. The light source produces a beam 34 
which is specularly reflected from the surface of the 
buildup along path 35. When the level of buildup 29 is 

30 optimum, the light reflected into the photocells 31, 32 
will be equal and no output signal will be produced. The 
level of buildup may fall to the level 29a which causes 
the reflective path to switch to position 3Sa which fa- 
vors the photocell 31. Such condition produces an out* 

35 put signal for the sounding of an alarm or the like. Al- 
ternatively, the buildup may rise to the level 29^ result- 
ing in a reflection path ZSb which favors the photocell 
32. This also produces an output signal which results in 
corrective action being taken. 

40 In carrying out the invention a bridge circuit is pro- 
vided for responding to unbalance between the two 
photocells and for producing an output signal in accor- 
dance therewith. This bndge circuit, mdicated at 40, has 
the photocells 31, 32 in its first two legs and resistors 41. 

45 42 in third and fourth legs, respectively. The bridge is 
energized by a battery 43. Thus, under conditions of 
unbalance an output signal exists at output terminal 44. 
The output voltage is amplified by an amplifier 45, the 
output of which energizes an alarm device 46. An intcr- 

50 posed diode 47 ensures that the alarm is sounded only in 
response to a falling level. The point of triggering of the 
alarm is determined by including, in series, an adjustable 
source of reference voltage 48. The alarm circuit is 
turned on by a switch 49. 

55 In operation, and with the bridge initially balanced, 
the level is at 29 and there is a complete absence of 
output signal. However, if for any reason the level at 
the nip should fall, say to the level 29a the photocell 31 
is favored as compared to the photocell 32 resulting in 

60 an output signal at output terminal 44 which, amplified 
by amplifier 45 and with favorable polarization at diode 
47, the alarm 46 sounds alerting the pressman to check 
both the rate of feed in the system and the level of the 
body of lacquer in the tray 21. 

65 If desired, the alarm device 46 may be coupled to the 
dropout circuit of the press dnve 13, as shown in FIG. 
3, in such a way that the alarm condition is effective to 
tngger a **red button stop", bringing the press quickly 
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to • luh uid HBiifying that corrective actjon should be and slightly below the optimum level »so Aat the How 

wgently taken of lacquer to the applicator roller and applicator cylin- 

InaccoftJance with one of the aspects of the present der is, on the average, at an optimum rate, 
iaventton the output signal from the bridge circuit 40 While the invention has been described m connection 

may be utilized to bring about a corrective change in 5 with a sensor 30 which works on an optical, wrrflec- 

thc nuc of feeding of the lacquer by the fountain roller live, principle, it will be apparent to om skilled m the 

23 This is brought about by an electro-mechanical art that the invention is not limited thereto and that 

aerve ayuaa SO, the mechanical portion of which is set other sensors 30. arranged opposite the mp 20 for re- 

fonb m no. 1. Thus, the bearing 27 which si^ports the sponse thereto and capable of producmg an oo^ut sig- 

abaft of the metering roUer 25 is slidably mounted in 10 nal which varies in accordance with a departure in 

%irayi formed in the frame of the machine and positioned buildup from the optimum level, may be substituted 

by a Blunier SI. The plunger 51 is connected to a rack without departing from the pr«ent mvention. 
a wtoeh^ dnven by a pinion 53 coupled to a gear 54. In the arrangement descnbed it is prrferable for the 

TiK Utur « routable by a worm 55 driven by a reversa- fountain, or scoop. roUer 23 and the applicator cylinder 

Me motor 54. All that need be said about the motor is 15 11 to be hard surfaced while the applicator roller 12 and 

thai It b capable of driving in opposite directions de- metering roller 25 are resilientiy suffac^ . 

<r^he polarity of die conttol signal. Although the invennon has been descnbed in connec- 

TTproduce m output signal the bridge 40 is tcrmi- tion with a highly smip lified arrangement m which 

nJ^ WT^tiometer 60 having le^ 41, 62 and a there is direct tnmsfer of lacquer from the fountain or 

™ M TbTwiper is comiected to Ihe input of an 20 scoop, roller 23 to the counter-rotiUmg apphca o^^^ 

SSfl^ 64ilvin^ output lead 65 which drive, the 12. to produce the buildup 29. it wUl be "nd^^od Oiat 

motor 14 TT* mechanical output of the motor is cou- the invention is not Imiited to such simplified form and. 

SS^7coi^^n66(seealsoFIG. 1) to the wiper 63 if desired, additiomd roUer may be mterpc^ed between 

fffhTiiSlSr. a««citors 67 r«pectively con- the fountain roller and W""*"' ^^^"r^" * * 

aectcd ^CTOU the photocells 31, 32 have an averaging 25 surface speed corresponding to one of them, for cre- 

effect and make the system nonresponsive to transient ation of a nip having a region of buildupwhich is moni- 

- chMM m level and, more particularly, to transieM tored by a sensing device 30 as aescv^. 

I deDut&ra from the horiiontal The term "signalling means" as used herem ref«w8 to 

- servo system is turned on by a switch 68 which any means capable of attracting the attenUon of the 
" « oapabk. also; of switching push-buttons 69 into the 30 pressman or for bringing about a corrective change m 

- circuit for manual control. 'he rate of feed. 

= It wUI be assumed that initially the buildup is horizon- We claim: • 

: ul and at the level indicated at 29. It will further be 1. In a printing press the combination comprising an 

' «J«d 0^ ti; bridge, under such conditions, is bal- applicator cylinder for receiving a film of lacquer from 

- «^ i;^ the motor 56 is de-energized. Upon a drop 35 an associated count^tating «W;l^ator ro^r me^ 
r in the level of buildup from 29 to 29«i, the reflected for dnvmg the cylinder and applicator P"^ 
; SL» s^^iiches to position 35a causing more of the re- speed, a fountain supplying *e lacquer^ having a 
/fleeted light to entS^hotocell 31 than enters photocell fountain rolte ^ly immersed m ^^^^ 

arte Lbal«.ces the bridge causing an output signal quer disposed below said fountain ^^}^'J<^J°l 

- to txisxu the bridge terming 63. which signal is fed to 40 driving the fomitain roller so that it picks up a coating 
= Se^Dlifier 64 T^e amplified sigmd is applied, by line of lacquer from said reservoir, said fount«n ro ler en- 
. motor M SgIhe Sotor to rotate in the gaging the applicator roller so that some of jbe l^^"er 
; Section which produces .Lking off of the plunger 51 is transferred from the 

thereby creating additional clearance between the foun- roller, a metermg roUer engapng 

- taTr^^^^ 23 a^d the metering roller 25 aUowing lac- 45 means for adjustmg the transaxial spac«8 beUvosn 'he 
= TctTb^ transported at a grefter rate to the nip 28. At metering roller and the fountam roller so dm a fflm of 
~- diTsame time the motor, through connection 66. causes regulated thickness is applied to and transferred by the 
= mo^ent^fUie slider « on potentiometer 60 to rebal- applicator roller, said fountain ""^'/"-"B me^s 

^crS^= bridge circuit so that the sigwil fed through the being operable to dnvc said founuin roller m " «)unt=r. 

lir-er « to the motor 56 is rcdu^to zero, turning 50 rotative direction with respect '° aPPjca^^^^^^ 

nff fhP mntnr with the contacting applicator roller and cyhnder sur- 

T?^ i^reased rate of How of the lacquer causes the faces being rotated "P-'^dly at the niPj'«-«- *^ 

buildup to be restored from the low level 29« to the applicator rolter and the cylinder so «hat there .s no 

optimum level 29. Any tendency of the level to exceed s.gnir.cant buildup of lacque-" » '^e ^P^^^ ^^^ 

the level 29, causing a nse in the level of buildup to the 55 applicator roller and cyhnder and w.th t^^^^^^^^ 

level 296, results in a switch of the renected beam to the mg fountain roUer and appbcator ^o"" *"f;*^^,^'"f 

path 35i> which causes more light to be transmitted to rotated downward at the mp between the founUin rol- 

pbot "ell M than is transmittal to photocell 31. This ler and the applicator roller so that the lacquer tends to 

Su n an output signal at output terminal 63 of the buildup at the nip between the f~ 5°"" .^^^^^^^ 

bridge which is opposite to that previously produced 60 applicator roller, the engagement of the fountain roller 

a^d which. amphfiS by the amplifier 64. causes the and the applicator roller causmg a desired h^Jn**^ of 

motor 56 to rotate in the opposite direction, that it, in a lacquer to be transferred to the cylinde when the 

Te^ ion to slightly close down the metering roller 25 buildup of lacquer is at an optimum evel m the n p 

Sing the flow of lacquer to the nip 28 and. simulta- between the fountain roller and apphca or ro^^^'^^^-J 

neously through comiection 66, rebalancing the bridge 65 including a sensmg device located at the niP betwee 

so Aat the level of buildup does not subsuntially exceed the fountain roller and applicator roller for sensing smd 

the level 29 This constitutes a "hunting" type of con- buildup of lacquer and for producing an output signal 

rol in which he level of buUdup swin^ slightly above upon departure of the buildup from an optimum levd, 
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that said lacquer buildup in the nip tends to be restored 
and means responsive to ao input signal from the sens- ^ optimum level. 

, . . ^ J. * u • 2- The combination as claimed in claim 1 further 

ing device for actmg upon the adjustmg means to brmg ^^p^sing means responsive to the sensing device for 

about a corrective adjustment in the position of the ^ emitting a warning signal when the Huid buildup drops 

substantially below the optimum level, 
metering roller with respect to the fountain roller so • * * * ♦ 
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[57] ABSTRACT 

This invention relates to aqueous, radiation-hardenable 
emulsions produced from mixtures of the following: 

(A) from 90 to 50%, by weight, of at least one acry- 
late prepolymer, containing, per 100 g, from 0.2 to 
0.65 mols of (meth)acryloyIoxy groups and having 
a viscosity of from 500 to 300,000 mPa.s, measured 
at 20* C; 

(B) from 10 to 50%, by weight, of at least one emulsi- 
fier polyester having a viscosity of from 2,000 to 
200,000 mPa.s, containing, per 100 g: 

(1) from 0.06 to 0.28 mols of condensed units of an 
a-yS-mono-olefmically unsaturated dicarboxylic 
acid; 

(2) from 0.04 to 0.34 mols of benzyloxy groups; and 

(3) from 30 to 80%. by weight, based on emulsifier 
polyester, of alkylene-oxy groups (-alkylene-O-); 

the sum of (A) and (B) amounting to 100%, 

(C) from 25 to 400%, by weight, of water; and 

(D) from 0 to 10%, by weight, of at least one conven- 
tional photoinitiator; 

the percentage contents of (C) and (D) being based on 
the sum of (A) and (B). The emulsions are used in par- 
ticular for coating wood and wood-hke materials. 

4 Claims, No Drawings 
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RAOIATION-HARDENABLE AQUEOUS BINDER 
EMULSIONS OF ACRYLATE PREPOLYMER 
WITH UNSATURATED POLYESTER 
EMULSIHER HAVING BENZYLOXY AND 5 
ALKYLENE^XY GROUPS 

This invenlion relates co radiadon-hardenable, aque- 
ous binder emulsions based on a mixture of radiation- 
hardenable prepolymers containing (meth)acryloyloxy 10 
groups, and radiation-hardenable, copolymerisable, 
unsaturated polyesters as emulsifiers which may be 
incorporated in the copolymer. The emulsions are pref- 
erably used for coating wood and wood-like materials, 
for example veneer-imitation fdms. 15 

A large number of aqueous dispersions based on 
(meth)acrylate prepolymers of a different composition 
are known. Anionic aqueous dispersions are mainly 
described, which are obtained by the neutralisation of 
prepolymers containing carboxyl groups, possibly with 20 
:he addition of a solvent (see Lackkunsthaxze, H. Wag- 
ner and H. R Sarx, Carl Hanser Verlag 1971, P. 235). 
Dispersions of this type have the disadvantage that the 
neutralising agents, such as alkalis and amines, acceler- 
a:e the saponification of the condensed binders contain- 25 
ing ester groups. Furthermore, the neutralising agents 
remain to some extent in the lacquer film and, conse- 
quently, the water resistance of the film decreases and 
the amine residues may cause a yellowing effect. The 
proportion of solvent which may be present is dctrimen- 30 
tal to the environment during the drying process. 

German Offenlegungsschrift No. 2,853.921 (=U.S. 
Pat. No. 4,287,039) discloses the production of radia- 
tion-hardenable, aqueous binder dispersions based on 
prepolymers containing C-C double bonds, in which 35 
polyvinyl alcohol and/or vinyl pyrrolidone-vinyl ester 
copolymers, always having residual contents of vinyl 
acetate or vinyl esters are used as the dispersing agent. 
The aqueous dispersions are produced in the presence 
of solvents. A disadvantage of this process is the consid- 40 
erable expense of dispersion due to distilling off the 
solvent after dispersing. Furthermore, due to the high 
molecular weight of these dispersing agents, they tend 
to form films and "stalactites" when the dispersion is 
applied to points of the application machines which are 45 
particularly exposed due to a draught They may only 
be re-solubilized with very great difficulty and often 
obstruct the application until it has to be discontinued. 

German Offenlegungsschrift No. 2,936,039 (=U.S. 
patent application Ser. No. 183,076, filed Sept 2, 1980, 50 
now U.S. Pat No. 4,339,566, relates to radiation-har- 
denable, aqueous dispersions based on urethane acryl- 
ates which contain incorporated sulphonic acid groups, 
thus allowing dispersion in water. However, for easier 
handling, the dispersions are prepared in the presence of 55 
up to 30%. by weight, based on urethane acrylate, of 
solvents which should be removed before hardening. In 
the case of higher contents of sulphonic acid groups in 
the hardened products, the water-sensitivity is also in- 
creased. Due to the relatively high viscosity of the 60 
dispersions, they are only suitable to a limited extent for 
the casting apparatus used for coating wood. 

Furthermore, aqueous emulsions of mixtures of unsat- 
urated polyesters are known from German Offen- 
legungsschrift No. 2,804,216 (=U,S. Pat. No. 65 
4,281,068), which are used as air-drying coating agents 
for wood and wood-like materials. At least one of the 
unsaturated polyesters is used as an emulsifying agent 
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which may be incorporated. It contains condensed 
therein alkylene-oxy radicals (-alkylene-O-) and al* 
lyloxy groups. Emulsifier polyesters of this type are 
unsuitable for emulsifying prepolymers containing 
(raeth)acryloyloxy groups, because after a short time, 
they cause, inter alia, gelatinisation of the mixture. 

An object of the present invention is to provide aque- 
ous, radiation-hardenable binder emulsions which are 
free from reactive diluents and are based on prepoly- 
mers having (meth)acryloyloxy groups and which ob- 
tain a stable oii-in-water structure due to the emulsifier, 
as a result of which, they may also be applied using 
casting machines which are conventional for coating 
furniture, and in which the emulsifier is incorporated in 
the polymer by copolymerisation during radiation hard- 
ening. 

This object is achieved by using non-ionically active 
emulsifier polyesters to emulsify the prepolymers con- 
taining (meth)acryloyloxy groups (= acrylate prepoly- 
mers), which polyesters copolyraerise with the acrylate 
prepolymer via incorporated uncts of a-^-mono-olcfini- 
cally unsaturated dicarboxylic acids, and the polyol 
moiety of which contains alkyleneoxy-(-alkylene-0-) 
and benzyloxy groups. 

Thus, the present invention provides aqueous radia- 
tion-hardenable emulsions produced from rmxtures of 
the following: 

(A) from 90 to 50%, by weight, preferably from 90 to 
70%, by weight, of at least one acrylate prepoly- 
mer, containing, per 100 g, from 0.2 to 0.65 mols, 
preferably from 0.3 to 055 mols, of (meth)a- 
cryloyloxy groups and having a viscosity of from 
500 to 300,000 mPas, preferably from 1000 to 
100,000 mPas, measured at 20' C, 

(B) from 10 to 50%, by weighe, preferably from 10 to 
30%, by weight, of at least one emulsifier polyester 
having a viscosity of from 2,000 to 200,000 mPas, 
preferably from 10.000 to 50,000 mPas, measured at 
20* C, and containing, per 100 g: 

(1) from 0.06 to 0.28 mols, preferably from 0.1 to 
0.23 mols, of condensed units of an a-)3-mono- 
olefinically unsaturated dicarboxylic acid; 

(2) from 0.04 to 0.34 mols, preferably from 0.1 to 
02 mols, of benzyloxy groups; and 

(3) from 30 to 80%, by weight, preferably from 40 
to 78%, by weight, based on the emulsifier poly- 
ester, of alkyleneoxy groups (-alkylene-O-); 

the sum of (A) and (B) amounting to 100%; 

(C) from 25 to 400%, by weight, preferably from 40 
to 300%, by weight, of water; and 

(D) from 0 to 10%, by weight, preferably from 0 to 
5%, by weight, of at least one conventional photo- 
initiator; 

the percentage contents of (C) and (D), respectively, 
being based on the sum of (A) and (B). 

The present emulsions are free of solvent and mono- 
mers. The term **free of monomers" means that the 
emulsions are free of monomers which may be copo- 
lymerised with components (A) and (B). 

Acrylate prepolymen (A) within the context of the 
present invention are prepolymers which contain at 
least two (meth)acryloyloxy groups and which are de- 
rived from polyesters, polyethers, polyether polyesters, 
polyepcxides, aliphatic polyols, polyurethanes and 
vinyl polymers. Acrylate prepolymers of this type are 
known and are described, for example in U.S. Pat. Nos. 
2.10M07; 2.413.973; 2.951.758; 3,066,112; 3,301,743; 
3,368,900; 3,380,831; 3,455,801; 3,469,982; 3.485,732; 
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3,530,100; 3,551,246; 3,552,986; 3,628,963; 3,660,145; 
3,664,861; 3,689,310; 3,719,521; 3.732,107; 3,782,961; 
3,840,369; 3,888,830; 4,033,92C^ and 4,206,025; British 
Pat. Nos. 1,006,587; 1,241,823; 1,241,824; and 1,321,372 
and in German Offenlegungsschrift Nos. 1,916,499 and 5 
2,853,921. 

Polyester acrylates and polyurethane acrylates are 
preferred acrylate prepoJymers. 

The following are particularly preferred polyester 
acrylates: polyesters containing (meth)acryloyloxy 10 
groups obtained from aliphatic dicarboxylic acids hav- 
ing from 4 to 10 carbon atoms and/or cycloallphatic 
dicarboxylic acids having from 8 to 11 carbon atoms 
and/or aromatic dicarboxylic acids having from 8 to 10 
carbon atoms, such as adipic acid, succinic acid, sebacic 15 
acid, hexahydrophthalic acid, terephthalic acid, o-, m-, 
p-benzene dicarboxyhc acid, maleic acid, fumaric acid 
or derivatives thereof (for example anhydrides) and 
polyhydric aliphatic alcohols having from 2 to 6 carbon 
atoms' and/or polyhydric aliphatic ether alcohols hav- 20 
ing from 4 to 16 carbon atoms, such as ethylene glycol, 
diethylene glycol, triethylene glycol, propane diols, 
dipropylene glycol, butane diols, hexane diol-1,6, neo- 
pentyl glycol,' trimethylol propane, oxethylated tri- 
methylol propane (having on average from 3 to 5 ethyl- 25 
ene oxide units), pentaerythritol, oxethylated penta- 
erythritol and dipentaerythritol. The polyester acryl- 
ates are produced by conventional processes in one or 
more steps. 

The following are particularly preferred polyure- 30 
■ thane acrylates; polyaddition products from ct)-hydrox- 
yalkyl(meth)acrylates having from 2 to 4 carbon atoms 
in the hydroxyalkyl radical, in particular /3-hydroxye- 
thyl{meth)acrylate, and aliphatic and/or cycloaliphatic 
and/or aromatic polyisocyanates, such as hexamethyl- 35 
ene, isophorone, dicyclohexylmethane, diphenylmeth- 
ane and toluylene diisocyanates, in particular hexameth- 
ylene diisocyanatc and isophorone diisocyanate. The 
polyisocyanates are prepolymers containing in particu- 
lar isocyanate groups {— urethane polyisocyanates) 40 
from the previously-mentioned diisocyanates which are 
used in excess and the polyhydric aliphatic alcohols 
and/or polyhydric aliphatic ether alcohols, as they are 
described above for the polyester acrylates. The ure- 
thane polyisocyanates may be produced, for example, 45 
according' to U.S. Pat. No. 3,183,112. 

The polyisocyanates which are used for polyaddition 
with the a-hydroxy alkyl(mcth)acrylates may also con- 
tain isocyanurate groups or biuret groups. They are 
derived in particular from hexamethylene diisocyanate 50 
or isophorone diisocyanate and may be obtained ac- 
cording to U.S. Pat. Nos. 3,919,218 or 3.124,605. 

The a-/?-raono-olefinically unsaturated emulsifier 
polyesters (B) are polycondensation products of at least 
one a-3-mono-olefinically unsaturated dicarboxylic 55 
acid usually having 4 or 5 carbon atoms, or ester-form- 
ing derivatives thereof (for example anhydrides), op- 
tionally in admixture with up to 100 mol %, based on 
the unsaturated acid component, of at least one aliphatic 
saturated dicarboxylic acid having from 4 to 10 carbon 60 
atoms or a cycloaliphatic or aromatic dicarboxylic acid 
having from 8 to 10 carbon atoms or ester-forming 
derivatives thereof (for example anhydrides), with at 
least one aliphatic dihydric polyether alcohol, option- 
ally in admixture with at least one aliphatic irihydric 65 
polyether alcohol (up to 50 mol %, based on diol), and 
with at least one aliphatic polyhydric alcohol having n 
hydroxy groups (n = 3 or 4, preferably 3), of which at 



least one and at most n-1 hydroxy groups are etheriiled 
with benzyl alcohol 

a-^-mono-olefmically unsaturated dicarboxylic acids 
preferably include maleic acid, fumaric acid and ita- 
conic acid. The following are mentioned as examples of 
aliphatic saturated dicarboxylic acids: succinic acid, 
adipic acid and subacic acid. The following are in- 
cluded as examples of cycloaliphatic and aromatic di- 
carboxylic acids: hexahydrophthalic acid, methyl hexa- 
hydrophthalic acid, tetrahydrophthalic acid, methyl 
tetrahydrophthalic acid, endomethylene tetrahydroph- 
thalic acid, o-phthalic acid, isophthalic acid and tereph- 
thalic acid 

Polyalkylene glycols having from 2 to 4 carbon 
atoms in the alkylene moiety are preferred aliphatic 
dihydric polyether alcohols and, when trimethylene- 
oxy and/or butylene-oxy groups are present in the poly- 
alkylene glycol, at least 50 mol % of ethylene-oxy 
groups, based on the total of mols of alkylene-oxy 
groups, should always be present. Polyethylene glycols 
are particulariy preferred. The aliphatic trihydric poly- 
ether alcohols are preferably derived from trimethylol- 
propane and are preferably obtained in a known manner 
by .oxalkylation with ethylene' oxide. Examples of poly- 
hydric alcohols conuining benzyloxy groups include 
the following: trimethylolpropane monobenzyl ether, 
trimethylolpropane dibenzyl ether, pentaerythritol 
monobenzyl ether, pentaerythritol dibenzyl ether and 
pentaerythritol tribenzyl ether. 

The emulsifier polyesters may be produced by known 
processes in one or more steps. 

The acid number of the emulsifier polyesters (B) 
should generally be from 1 to 50, preferably from 5 to 
40, mg/KOH per g of substance, and the OH numbers 
should generally be from 10 to 100, preferably from 10 
to 80, mg/KOH per g or substance, and the molecular 
weights determined as a numerical average should be 
from 300 to 5000, preferably from 500 to 2000. 

In order to protect the present coating agents from an 
undesirable premature polymerisation, it is advisable to 
add from 6.001 to 0.1%. by weight, of polymerisation 
inhibitors or antioxidants during the production of the 
acrylate prepolymers and the emulsifier polyesters. 
Suitable stabilizers are described in "Methoden der 
organischen Chemie" (Houben-Weyl), 4th edition, vol- 
ume XIV/I, P. 433-452, 756; Georg-Thieme-Verlag, 
Stuttgart, 1961. For example, p-benzoquinone is partic- 
ulariy suitable in a concentration of from 0.01 to 0.05%, 
by weight, based on the total of the acrylate prepolymer 
and emulsifier polyester. 

Suitable photoinitiators are described in the mono- 
graph by J. Kosar, Light- Sensitive Systems, J. Wiley & 
Sons, New York-London-Sydney, 1965, 

Photoinitiators (D) which are preferred are the com- 
pounds which are usually used, for example, benzophe- 
none. and very generally aromatic keto compounds 
which are derived from benzophenone, such as alkyl 
- benzophenones, halo-methylated benzophenones ac- 
cording to German Offenlegungsschrift No. 1,949,010 
(U.S. Pat. No. 3,686,084). anthrone, halogenated benzo- 
phenones optionally together with tertiary aliphatic 
amines and Michler's ketone. Anthraquinone and nu- 
merous derivatives thereof, for example ;3-methylan- 
thraquinone, t-butylanthraquinone and anthraquinone 
carboxylic acid ester, also oxime esters according to 
German Offenlegungsschrift No. 1.795,089 are equally 
effective photoinitiators. 
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Benzoin and derivatives thereof are particularly pre- has a viscosity of 18,500 mPa.s. The AN is 8 and the OH 

ferred photoinitiators (see German Auslegeschrift No. number is 80 mg KOH/g of substance. 
1 ,694, 149, and German Offenlegungsschrift Nos, 

U769.168; 1.769.853; 1.769.854; 1.807.297 (U.S. Pat No, Acrylatc prcpolymcr A2 

3,636,026); 1,807,301 (U.S. Pat. No. 3.824,284); and 5 An OH group-containing partial ester which also 

1.919,678 (U.S. Pat No, 3,732,273)). contains acryioyioxy groups is first of all produced by 

The following are included as photoinitiators which azeotropically estenfying an oxethylated trimethylol- 

are also particularly preferred: for example benzil ket- propane [OH number 550 (mg KOH/g of substance), 

als, such as benzil dimethyl ketal and hydroxy alkyl degree of oxethylation about 4] with acrylic acid, 

phenones. for example 2-hydroxy-2-methyM -phenyl- 10 925 g of oxethylated trimethylolpropane are heated 

propan-l-one. to reflux with 430 g of acrylic acid, 12 g of p-toluene 

The emulsions according to the present invention sulpbonic acid, 1 g of p-methoxy-phenol, 1.2 g of di-t- 

may be produced by stirring the water (Q into the butyl-hydroquinone and 280 g of toluene while passing 

mixture of (A)+(B). for example by simply stirring or air through, and the water produced by the reaction is 

by means of dissolvcrs. 15 removed azeotropically. After reaching an acid number 

In order to produce a finely-divided emulsion, i.e. to ^^Jq^ 3 ^j^g KOH/g of substance), the solvent is re- 
increase the effect of the shearmg forces, it is advanta- moved under vacuum and the product is subjected to 
geous to add water in portions at a temperature below ^jgaring filtration. An ethylcnically unsaturated partial 
30- C When there is optimum shearing, oil-m-water ^^er containing OH groups is obtained which has the 
emulsions are formed. following characteristic data: 

The phoioinitiator (D) may be added to the mixture i^^^^^ ^^^^^ number: 0-1 

of (A)+(B) before emulsifying or, if there is adequate ^^j^ number: 2 

water solubility, may be added to the emulsion. qj^ number 115 

In order to protect photosensitive substrates for ex- ^ ^^^^ containing acryioyioxy groups 

ample ight-coloured woods, small quantmes of conven- 25 ^^^^ is obtained above- is then nacted with 2,4:toluy- 

tional UV absorbers may be added to Ae coating com- dusocyanate to produce the acrylate prepolymer 

positions, for example. 2-hydroxy-4-methoxy-benzophe- ^ ' ^ j r r j 

none, or cinnamic acid and benzotriazine derivatives * . „ n a m « « 

which are conventionally used, may be added. « of 2.4.toluy ene dusocyanate and 0.7 g of p- 

C^nv^ntL^^^^^^^^ ^dyesf preservation, mat- 30 methoxy-phenol are mtroduced into a stirrer^uipped 

ting and now agents and pigmenu may also be added to fP^fl^V ^n-T r ^ 

achieve particular effects, as long as they do not funda- ^^^^^ ^ [^°°* "^J^. . • • r^j 

mentally influence the emulsion stability and the 980 g of thc partial ester contaming OH groups and 

polymerisation acryioyioxy groups are added over a penod of about 2 

The emubions according to the present invention are ^5 hours and the mixture is stirred at the specified tempera- 

outstandingly suitable for processing on conventional ^'''1^''^'^ the NCO value amounts to less th^ 0.1%^ 

lacquering apparatus which are equipped with casting J^^ ^^csity of the acrylate prepolymer A2 is 46,000 

machines. Furthermore, they may be applied by rolling mPa.s. 

and spraying. Wood and wood-like products, for exam- Emulsifier polyester Bl 

pie veneer-imitation films are preferred substrates. ^ ^ , . ^..^ ^ , ^, 

Hardening is eflected using ionising, for example 199 gof tndwcacidanh^^ 

high-energy electron radiation or. in the presence of g^V^ol (MW 400) and 228 g of trimethylolpropane 

photoinitiators. UV radiation, advantageously only monobenzyl ether are subjected to melt condensation at 

after the lacquer film has released water. TTie film is ^90- C under a stream of N2. Acid number 8, OH num- 

usually formed over a short period of time, without heat " Viscosity 40.000 mPa.s. 

having to be supplied, by the release of water, in layer Emulsifier polyester B2 
thicknesses which are conventional for lacquers (from 

10 to 200 Mm dry layer thickness). If required, the film ^75 g of maleicacid anhydride. 643 g of polyethylene 

may also be formed at a temperature of up to 100' C. „ glycol 0^ 400) and 214 g of trimethylolpropane di- 

The following Examples illustrate the present inven- ^ benzyl ether are condensed as descnbed under Bl to an 
tion. The percentages are based on weight The viscos- fcid number of 7. The OH number is 36 and the viscos- 
ity was measured in a Hoppler falling ball viscosimetcr *s 20,500 mPa.s. 
(DIN 53 015) at 20* C. EXAMPLES 

Production of the starting: materials 55 produce the emulsions of the present invention. 

Acrylate prepolymel Al 200$ each of acrylate prepolymer A 1 and A2 are mixed 

^j.. J with 50 g of emulsifier polyester Bl and B2, respec- 

91 g of adipic acid. 55 g of phtl^ic acid anhydndc. with each 5 g of phoioinitiator benzyl di- 

lOOg of tnmethylolpropane, 62 g of ettiylene glycol and ^^^ ^ ^^^^^ ^.^j^ ^^^^ case 1 10 g of water 

66 g of 2-ethyl caproic aad are estenfied m a melt con- 60 ^^^j^^^ ^.^^^^^ 

densauon at 190 C under an mert gas atmosphere, untd ^^^^^ ^^^^^^ ^ ^ j 

the acid number (AN) is below 10. This number was 7.4 . .^^ ^^„ic;««« «r«^.,o^ 

and the OH number was 300 mg KOH/g of substance- Oil-m-water emulsions are produced. 

After adding 86 g of acrylic acid, 0.25 g of hydroqui- 

none, 3 g of p-toluene sulphonic acid and 175 g of tolu- 65 Eunnple 1 2 

ene. the mixture is further esterified azeotropically at AcryUte prepolymer ai A2 

from 100' to 120' C. while passing air through. After Emulsifier polyester Bi B2 

distilling off the toluene under vacuum, the prepolymer Viscosity mPas 55 68 
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•continued 


Eumple 
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2 


Particle size lu 


It 300-600 


250-500 



15 



The emulsions may be cast on the casting machines 
which are conventional for coating wood, without fault 
and without the formation of a skin or "stalactites" at 
the points which are particularly exposed to a draught, 10 
such as the storage container and casting lips. An appli- 
cation of 70 g/m2 hardens under 1ST radiators (pulse 
radiators manufactured by Strahientechnik Hildebrand, 
Werner and Pfleiderer, 80 watts/cm radiator length, 
distance 20 cm) at 8 m/min processing rate to produce 
perfectly waterproof lacquer fihns. 

We claim: 

1. An aqueous radiation-hardenable emulsion which 
comprises: 20 

(A) from 90 to 50%. by weight, of at least one acry- 
late prepolymer containing, per 100 g, from 0.2 to 
0.65 mols of (meth)acryloyIoxy groups and having 
a viscosity (20" C.) of from 500 to 300,000 mPas; 

(B) from 10 to 50%, by weight, of at least one emulsi- 
fier polyester having a viscosity (20* C.) of from 
2000 to 200,000 mPas and containing, per 100 g: 

(1) from 0.06 to 0.28 mols of condensed units of at 
least one a,^-mono-olefmically unsaturated di- >o 
carboxylic acid; 

(2) from 0.04 to 0,34 mols of benzyloxy groups; and 



(3) from 30 to 80%, by weight, based on (B), of 
alkylene-oxy groups; 
the sum of (A) and (B) amounting to 100%; 

(C) from 25 to 400%, by weight, of water; and 

(D) from 0 to 10%, by weight, of at least one photo- 
initiator; 

the contents of (C) and (D) being based on the sum of 

(A) and (B). 

2. An emulsion as claimed in claim 1 comprising: 

(A) from 90 to 70%, by weight, of at least one acry- 
late prepolymer containing, per 100 g, from 0.3 to 
0.55 mols of (meth)acryloyloxy groups and having 
a viscosity (20* C) of from 1000 to 100,000 mPas; 

(B) from 10 to 30%, by weight, of at least one emulsi* 
fier polyester having a viscosity (20* C.) of from 
10,000 to 50,000 mPas and containing, per 100 g; 

(1) from 0.1 to 0.23 mols of condensed units of at 
least one a.jS-mono-oleflnically unsaturated di- 
carboxylic acid; 

(2) from 0.1 to 0.2 mols of benzyloxy groups; and 

(3) from 40 to 78%, by weight, of alkylene-oxy 
groups; 

(C) from 40 to 300%, by weight, of water; and 

(D) from 0 to 5%, by weight, of at least one phoioini- 
tiator. 

3. A process for the production of a coating on a 
substrate which comprises applying an emulsion as 
claimed in claim 1 to a substrate and hardening the the 
emulsion by the action of radiation. 

4. A process as claimed in claim 3 in which the sub- 
strate is wood or a veneer-imitation film. 

• * * * • 
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ABSTRACT 



A coating apparatus comprising a support assembly, a 
support moving mechanism for pivotally moving the 
support assembly about a horizontal axis, an applicator 
supported by the support assembly upwardly and 
downwardly movably, a position detector for detecting 
the raised or lowered position of the applicator, a pair of 
distance sensors attached to the support assembly and 
arranged one above the other at a distance for detecting 
the distance from the work surface to be coated, and a 
control unit connected to the position detector and to 
the distance sensors for causing the support moving 
mechanism to pivotally move the support assembly in 
response to detection signals from one of the distance 
sensors closer to the applicator to hold the applicator at 
a substantially constant distance from the work surface. 
Even when curved in the direction of the height, the 
work surface can be coated uniformly because the sub- 
stantially constant distance is maintained between the 
applicator and the work surface. 

6 Claims^ 12 Drawing Figures 
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FIG. 8 is a diagram showing the control circuit of the 

COATING APPARATUS coating apparatus; 

FIG. 9 is a diagram showing operating positions of 

The present invention relates to a coating apparatus, the applicator; 

and more particularly to a coaling apparatus suitable for 5 FIG. 10 is a flow chart showing a control process for 

applying a coating composition to the shell plating of coating operation; 

ships during docking. FIG. 11 is a diagram showing coating cycles; and 

Laid-Open UK patent apphcation GB 2n0647A dis- FIG. 12 is a fragmentary side elevation showing an- 
closes a coating apparatus including support means other embodiment of the invention, 
which is mounted on a running truck horizohully mov- 10 With reference to FIG. 1» a truck 1 is adapted to run 
able along the surface to be treated and which supports horizontally alongside a hull in a dock over the entire 
an applicator upwardly or downwardly movably. The length of the hull by being guided by upper and lower 
support means is pivoially movable about a horizontal rails 3 extending along a side wall 2 of the dock. The 
axis by a device which is controlled by an operator, running truck 1 is provided with a crane 4. The crane 4 
whereby the applicator can be held somewhat at a con- 13 comprises a rotary support 5 mounted on an upper 
stant distance from the work surface which is curved in portion of the truck 1 and rotatable about a vertical axis, 
the direction of height. While being reciprocated be- a pivotal arm 7 supported by the rotary support 5 and 
tween an upper limit position and a lower limit position, pivotally movable about a horizontal axis by a hydraulic 
the applicator sprays a coating composition onto the cylinder 6, and a rotatable plate 9 supported by a hori- 
work surface for coating. 20 zontal arm 8 which is held always in a horizontal posi- 
However, because the support means moving device tion to the free end of the pivotal arm 7, the plate 9 
IS operated by the worker, the known coating apparatus being rotatable about a vertical axis. Ultrasonic sensors 
requires skill in holding the applicator at a consunt 10 mounted on opposite ends of the rotatable plale 9 are 
distance from the work surface, while even a skilled used for causing the plate 9 to follow the horizontal 
worker has difficulties in maintaining the constant dis- 25 curve of the outer side surface of the hull, 
tance at all times between the work surface and the With reference to FIGS. 2 to 8, support means 11 is 
applicator which is continuously moved upward and mounted on the rotatable plate 9. The suppon means 11 
downward, thus failing to assure uniform coating. chiefly comprises a pair of pivotal rods 14 rotatably 
An object of the present invention is to provide an attached by a horizontal pivot 13 to opposite sides of the 
apparatus by which even curved surfaces can be coated 30 lower end of a frame 12 fixedly mounted on the rolat- 
uniformly and full-automatically. able plate 9, a first support member 16 rotatobly con- 
To fulfill this object, the present invention provides a nected to the free ends of the pivotal rods 14 by a hori- 
coating apparatus comprising support means, support zontal pivot IS and in the form of a channel member 
moving means for pivotally moving the support means which is elongated generally vertically, and a second 
about a horizontal axis, an applicator holder supported 35 support member 17 supported by the first support mem- 
by the support means upwardly and downwardly mov- ber 16 movably longitudinally thereof and similarly in 
ably and supporting applicator means, holder drive the form of a channel member which is elongated gen- 
means for moving the applicator holder upward and erally vertically. 

downward, position detecting means for detecting the Each of the pivotal rods 14 is fixedly provided at its 

raised or lowered position of the applicator holder or 40 upper end with a front bolt 18 and a rear bolt 19 which 

the applicator means, a pair of distance detecting means extend away from each other. When the front bolt 18 is 

attached to the support means and arranged one above inserted through a hole formed in a front bracket 20 at 

the other at a distance for detecting the distance from the upper end of the frame 12, with an unillustrated nut 

the work surface to be coated, and control means con- screwed on the bolt, the pivotal rod 14 can be retained 

nected to the position detecting means and to the dis- 45 in a forward I y inclined position (shown in solid lines in 

tance detecting means for causing the support moving FIG. 5). When the rear bolt 19 is inserted through a 

means to pivotally move the support means in response hole formed in a rear bracket 21 at the upper end of the 

to detection signals from one of the distance detecting frame 12, with an unillustrated nut screwed on the bolt, 

means closer to the applicator means to maintain a sub- the pivotal rod 14 can be held in a rearwardly inclined 

stant lally constant distance between the applicator 50 position (shown in phantom lines in FIG. 5). 

means and the work surface. A hydraulic cylinder 22 is provided between the 

Vanous features and advantages of the present inven- pivotal rod 14 and the first support member 16. The first 
tion will be readily understood from the embodiments support member 16 is pivotally movable with the see- 
to be described below with reference to the accompany- ond support member 17 by operating the hydraulic 
mg drawings, in which: 55 cylinder 22. 

FIG. I IS an overall perspective view showing a coat- A movable member 23 is provided between the first 

mg apparatus embodying the invention; support member 16 and the second support member 17 

FIG 2 is a side elevation showing support means and has engaging wheels (such as sprockets) 24. First 

included in the coating apparatus and provided with an and second engaging rails 25, 26 are attached to the 

applicator; 60 opposed faces of the support members 15, 16, respcc- 

FIG. 3 ib a front view showing the support means; tively. The engaging wheels 24 on the movable member 

FIG. 4 is a plan view of the support means; 23 are m engagement with these rails 25, 26. Connected 

FIG 5 IS a fragmentary enlarged view of the support to opposite ends of the movable member 23 are a first 

roller chain 29 which is reeved around sprockets 27, 28 

FIG 6 IS a view showing the suppon means as it is 65 mounted on opposite ends of the first support member 

seen m the direction of line Vl-VI in FIG. 2; 16 and a second roller chain 32 which is reeved around 

FIG 7 IS a diagram for illustrating the upward or sprockets 30, 31 on opposite ends of the second support 

downward movement of the apolicator; member 17. The second roller chain 32 is connected 
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also to an applicator holder 32 carrying applicators 33. above the central position, the distance signal from the 
The sprocket 28 at the lower end of the first support 16 first sensor 50A is compared with a preset distance 
is coupled through sprockets 35 to 38 and chains 39, 40 value. For example if they are found to be away from 
to a hydraulic motor 41 fixed to the first support mem- the hull side outer surface by too large a distance, a 
ber 16. Accordingly when t^e motor 41 moves the S signal is given to the electromagnetic change-over 
movable member 23 a distance 1 relative to the first valve 61 of the cylinder 22 to bring the first sensor 50A, 
support member 16 as seen in FIG. 7, the second sup- i.e., the applicators 33, to a position at the preset dis- 
port member 17 moves the same distance 1 in the same tance from the outer surface, whereby the means 11 is 
direction relative to the movable member 23, and at the inclined forward. If the applicators 33 are positioned 
same time, the holder 34, i.e., the applicator 33 attached 10 too close to the hull outer surface, a signal is of course 
thereto, move the same distance 1 in the same direction delivered to the valve 61 for moving them away from 
relative to the second support member 17. In other the hull. Further when the applicators 33 are located 
words, the applicators 33 move three times the distance below the central position, the second sensor SOB func* 
of movement of the movable member 23. tions to control the support means in the same manner 
The holder 34 is movable along a pair of guide rails 42 IS as above. In this way, a substantially constant distance is 
fixed to the second support member 17. The applicators maintained between the applicators 33 and the side 
33 (such as spray guns for a coating composition) are outer surface of the huU over the entire path of travel of 
fixed to a horizontal rotary shaft 45 supported by bear- the applicators. This eliminates irregularities in the 
ings 44 on the holder 34. A first air cylinder 47 has a coating that could result from variations in the spraying 
piston rod 47a which is connected to the rotary shaft 45 20 distance. 

by a link 46. Fixed to the first air cylinder 47 is a second The pivotal movement of the applicators 33 is con- 
air cylinder 48 having a piston rod 48a which extends in trolled in the manner to be described below with refer- 
a direction opposite to the piston rod 47a The piston cnce to FIG. 9. Along the path of upward -down ward 
rod 48a is rotatably connected to a bracket 49 on the movement of the applicators 33, rising limit position, 
holder 34. The applicators 33 are adapted to be brought 25 spraying upper limit position, upward pivoting position, 
to their pivoted central position when the piston rod central position, downward pivoting position, spray mg 
^ 47a of the first air cylinder 47 is retracted, with the lower limit position and lowering limit position are set 

"1; piston rod 48a of the second air cylinder 48 extended. for the applicators from above downward in the order 

Accordingly, when the piston rod 47a of the first cylin- mentioned. Encoded values corresponding to these 

„j der 47 is extended, the applicators 33 are pivoted down- 30 positions are stored in a memory of the CPU 60 as XI to 

ward, while the retraction of the piston rod 48a of the X7. Under the control of the CPU 60, a coating compo- 

7 second cylinder 48 pivotally moves the applicators 33 sition is sprayed from the applicators 33 within the 

upward. range of X2 to X6. Between XI and X3, the applicators 

Upper and lower ultrasonic sensors 50A, SOB for 33 are directed upward within an upward angular range 

^ detecting the distance from the side outer surface of the 35 of 45 degrees. Between X5 and X7, the applicators 33 

\^ hull (work surface to be coated) are attached to the are directed upward within a downward angular range 

upper and lower ends of the second support member 17. of 45 degrees. The applicators 33 are operated in this 

Further as seen in FIG. 6, the first support member 16 mode by controlling the hydraulic motor 41, the air 

I is provided with an input shaft 54 which is coupled cylinders 47, 48 and the composition feeder 65. Accord* 

LI' through sprockets 51, 52 and a chain 53 to the hydraulic 40 ingly, between X2 and X3, as well as between X5 and 

motor 41 for moving the movable member 23 upward X6, the coating composition is sprayed from the appli- 

f or downward. The sprocket 51 is driven by the motor caiors 33 while they are being pivoted at all times. The 

41 through the sprockets 35» 36 and chain 39. Mounted coating composition is therefore applicable uniformly 

; J on the midportion of the input shaft 54 are a first cam over the entire coating range without producmg any 

:;. plate 56 for actuating a first limit switch 55 for detecting 45 coat of increased thickness in the vicinity of the rising 

that the applicators 33 are positioned above the central upper limit position or the lowering limit position. 

f position m the range of travel thereof, and a second cam Actual coating sequence will be described below 
plate 58 for actuating a second limit switch 57 for dc- chiefly with reference to FIGS. 9 and 10. When the 
tecting that the applicators 33 are below the central start button (not shown) is depressed, an encoder value 
position. A rotary encoder 59 is mounted on one end of 50 E representing the position where the applicators 33 are 
the input shaft 34 for detecting the position of the appli- then located is fed to the CPU 60 and compared with 
cator 33 during the travel thereof. X4. If the encorder value E is greater than X4. i.e., if the 
As seen in FIG. 8, the signals from the sensors 50A. applicaiore are positioned below the central position, an 
SOB, the limit switches 55, 57 and the encoder 59 are all instruction for lowering mode D is set in a register R in 
fed to a central processing unit (CPU) 60. In response to 55 the CPU 60, causing the applicator 33 to start lowering 
iuch btgnals, the CPU 60 controls the hydraulic cylin- When the position of the applicators 33, i.e.. the en- 
der 22, hydraulic motor 41, air cylinder 47 and air cylin- corder value E, is in the range of X2 to X6, a signal is 
der 48 via electromagnetic change-over valves 61 to 64, given to the feeder 65 to initiate application of the coat- 
respectively, and also controls a coating composition ing composition. During the descent of the applicators 
feeder 65 for the applicators 33 60 33, the encoder value E matches X5, whereupon the 
With the coating apparatus ot* the above construction, CPU 60 feeds to the first air cylinder 47 a signal for 
the first support member 16, namely, the support means pivotmg the applicators 33 downward. The applicators 
11, is controlled by the hydraulic cylinder 22 in the 33 are pivotally moved downward from the usual coat- 
following manner. The first and second limit switches ing posture. When the encoder value E thereafter 
55, 57 feed signals to the CPU 60, which checks 55 matches X6, a coaling intrruption signal is sent to the 
whether the applicators 33 arc positioned at>ove or feeder 65 lo discontinue the coating operation The 
below the central position of the path of travel thereof applicatorb 33 further reach the lowering limit position. 
For example when the applicators 33 arc positioned with a match herween the encoder value E and X7, 
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whereupon a stop signal is emitted to discontinue the 
decern and downward pivotal movement of the applica- 
tor* 33. The mode now changes to rising mode U, 
whereupon the applicators 33 start to rise and are piv- 
oted upward by the first air cylinder 47 (although sdll ^ 
directed downward). When the encoder value E be- 
comes Identical with X6, coating operation is resumed. 
As the applicators 33 Further rise, the encoder value £ 
matches X5. The applicators 33 are returned to the 
uaoaJ coating posture and brought out of pivotal move- 
mcsL In this state, the applicators 33 rise to the position 
of X3 while spraying the composition. At the position 
of X3. the CPU 60 emits a signal for operating the sec- 
ond cylinder 48, initiating the applicators 33 into up- 
ward pivotal movement At the position of X2, the 
coarmg operation is discontinued, and at the position of 
XI. the applicators 33 stop rising and moving pivotally 
apwATd The applicators 33 thereafter start to descend 
Mgarn m the same manner as above for continual coating 20 
oprratto« While the applicators 33 move upward and 
dowfi^-ard in reciprocation, the truck 1 (FIG. 1) carry- 
n| (he support means 11 on the crane 4 continuously 
mov« horizontally. Accordingly the applicators 33 
kpfa> the composition in a zigzag fashion as seen in 25 
FIG 11 (showing four spray guns). 

ha%ed on the distance measured by the sensors 10 
(MG 1). the applicators 33 are caused to follow the 
curve of the outer surface of the hull longitudinally 
thereof by the crane 4, which is controlled of course by ^ 
the CPU 60 or other control means connected to the 
CPU 60. 

The support means 11 may be pivoted by a hydraulic 
or eicctnc stepping motor 70 as shown in FIG. 12. 
What is claimed is: 

1. A coating apparatus comprising support means, 
support moving means for pivotally moving the support 
means about a horizontal axis, an applicator holder 
supported by the suppon means upwardly and down- ^ 
wardly movably and supporting applicator means, 
holder drive means for moving the applicator holder 
upward and downward, position detecting means for 
detecting the raised or lowered position of the applica- 
tor holder or the applicator means, a pair of distance 45 
detecting means attached to the support means and 
arranged one above the other at a distance for detecting 
the distance from the work surface to be coated* and 
control means connected to the position detecting 
means and to the distance detecting means for causing 50 
the support moving means to pivotally move the sup- 
port means m response to detection signals from one of 
the distance delecting means closer to the applicator 
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means to maintain a substantially constant distance be- 
tween the applicator means and the work surface. 

2. A coating apparatus as defined in claim 1 wherein 
the applicator means is mounted on the holder and 
pivotable about a horizontal axis by applicator pivoting 
means, the control means being adapted to cause the 
pivoting means to pivotally move the applicator means 
upward upon the applicator means reaching a predeter- 
mined raised position and to cause the pivoting means to 
pivotally move the applicator means downward upon 
the applicator means reaching a predetermined lowered 
position. 

3. A coating apparatus as defined in claim 1 wherein 
the position detecting means comprises a rotary en- 
coder coupled to the holder drive means. 

4. A coating apparatus as defined in claim 1 wherein 
the support means comprises a first support member 
elongated in the upward-downward direction and hav- 
ing first engaging rail means and a second support mem- 
ber supported by the first support member movably 
longitudinally thereof and having second engaging rail 
means in opposed relation to the first engaging rail 
means, the applicator means being supported by the 
second support member upwardly and downwardly 
movably, the holder drive means including a movable 
member having engaging wheel means engageable with 
the two rail means without sliding, means for moving 
the second support member relative to the movable 
member by moving the movable member relative to the 
first support member and means for converting the 
movement of the second suppon member relative to the 
movable member to a movement, equivalent thereto in 
distance and direction, of the applicator means relative 
to the second support member. 

5. A coating apparatus as defined in claim 1 wherein 
the support means is attached by a crane to a running 
truck movable horizontally, and the crane comprises a 
rotary support mounted on the running truck rotatably 
about a vertical axis, a pivotal arm having one end sup- 
ported by the rotary support routably about a horizon- 
tal axis and pivotally movable by cylinder means, a 
horizontal arm connected at its one end to the other end 
of the pivotal arm rotatably about a horizontal axis and 
held in a horizontal p>osition at all times and a rotatable 
plate connected to the other end of the horizontal arm 
rotatably about a vertical axis and having the support 
means mounted thereon. 

6. A coating apparatus as defined in claim 5 wherein 
the rotatable plate is provided at its opposite ends with 
a pair of distance detecting means for detecting the 
distance between the rotatable plate and the work sur- 
face. 

***** 
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[57] ABSTRACT 

In a varnish coater for a printed product, a blanket 
cylinder and a form roller arc respectively supported by 
eccentric bearings to throw on/off the blanket cylinder 
with respect to the form roller and an impression cylin- 
der and throw on/off the form roller with respect to the 
blanket cylinder, and rollers provided in the eccentric 
bearings of the form roller are brought by biasing means 
into tight contact with the cam surfaces of cams pivoted 
by pivot means so as to simplify adjustment of a contact 
pressure of the form roller with respect to the blanket 
cylinder at the throw-on and -off positions of the blan- 
ket cylinder. 

5 Claims, 6 Drawing Figures 
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VARNISH COATER FOR PRINTED PRODUCT 

BACKGROUND OF THE INVENTION 

The present invention relates to a varnish coaler ^ 
disposed between a printing unit and a delivery appara- 
tus of a rotary press or in an independent coating unit to 
apply varnish on a printed surface. 

The surface of paper printed by a rotary printing 
press is not quickly dried and can be contaminated in 
the subsequent processing. In a sheet-fed rotary printing 
press* offsetting tends to be caused when printed sheets 
are stacked. In order to solve these problems, conven- 
tionally, a dryer is arranged in a delivery path of the 
printed products, or a powder is sprayed on the printed 
paper surfaces. However, in this case, the dryer be- 
comes large, and powder spraying results in surface 
roughening of the printed surfece. Surface roughening 
tends to entail a loss of gloss and subsequent poor print- 
ing. Instead of these techniques, varnish is applied to the 
printed surface to prevent the surface from being con- 
taminated and to give it gloss. Varnishing is performed 
in printed products such as covers of books, catalogs 
and pamphlets which require an aesthetic efFecL 

The varnish coatcr is used as an independent appara- 25 
tus. However, recently, the varnish coater is generally 
disposed in a delivery path of a printing press to shorten 
a coating time and an associated operation time for 
restacking the printed sheets and hence to improve the 
coating efficiency. The varnish coater generally has 30 
rollers in the same manner as that of a dampening appa- 
ratus for dampening a surface of a plate mounted on a 
plate cylinder of the printing unit Varnish stored in a 
varnish pan is supplied to a surface of a blanket cylinder 
through the rollers. The varnish is transferred to a sheet 35 
passing between the blanket cylinder and an impression 
cylinder. 

However, the conventional varnish coater of this 
thick paper such as a cover. The blanket on the surface 
of the blanket cylinder is partially deformed to result in 40 
a nonuniform thickness of the varnish film. In this case, 
a thickness of an underlay inserted between the blanket 
and the metal surface of the blanket cylinder must be 
adjusted after the rotary printing press is stopped. When 
the rollers are stopped for a long period of time while 45 
the coating operation is interrupted, varnish is hardened 
and many wasted paper sheets are produced when the 
coaling operation is restarted. In order to prevent this, 
the rollers inserted between the form roller and the 
varnish type has the following problem in conUct prcs- 50 
sure adjusimeni between the blanket cylinder and the 
form roller for transferring varnish to the blanket cylin- 
der. During the coatmg operation, since the blanket 
cylinder is in sliding contact with the form roller which 
transfers varnish to the blanket cyhnder. the contact 55 
pressure of the form roller with respect to the blanket 
cylinder must be properly adjusted to obtam a uniform 
thickness of the varnish film to be coated on the pnnted 
sheet. On the other hand, the coating operation is often 
performed for pan must be brought into sliding contact 60 
with the form roller. After the blanket cylinder is 
washed or cleaned, the underiay is adjusted. Subse- 
quently, after the underiay is adjusted, the blanket cylin- 
der is located in the throw-on position. In this case, in 
order to properly perform the coating operation, the 65 
form roller mu^i be brought into light contact with the 
blanket cylinder to transfer varnish from the form roller 
to the blanket cylinder before the blanket cylinder is 



located in the throw-on position. The adjusting condi- 
tion is preferably checked. For this purpose, the contact 
pressure of the form roller with respect to the blanket 
cylinder must be properiy adjusted even if the blanket 
cylinder is located in the throw-off position. 

In this manner, the contact pressure of the form roller 
with respect to the blanket cylinder must be controUed 
for both the throw-on and throw-off positions of the 
blanket cylinder. Conventionally, the contact pressure 
is adjusted by a tumbuckle and an eccentric pin, or by 
stoppers for defining the pivotal range of the form roller 
support arm. In addition, the contact pressure adjust- 
ments arc independently performed at the throw-on and 
throw-off times of the blanket cylinder. The contact 
pressure adjustment must be performed every time ir- 
regular thickness is eliminated or the blanket of the 
blanket cylinder is worn out, resulting in time-consum- 
ing operation. In addition to this disadvantage, since an 
impact occurs when the form roller is brought into tight 
contact with the blanket cylinder by means of the form 
roller arm, the durability of the component parts is 
degraded upon repetition of the above contact opera- 
tion. Furthermore, when the contact pressure is ad- 
justed at the throw-on and -off positions, the pressure 
adjusted at one of the positions influences that at the 
other, resulting in inconvenience. 

SUMMARY OF THE INVENTION 



It is an object of the present invention to provide a 
varnish coater capable of simplifying adjustment of a 
contact pressure of a form roller with respect to a blan- 
ket cylinder at the throw-on and -off positions of the 
blanket cylinder. 

It is another object of the present invention to pro- 
vide a varnish coater capable of smoothly contacting 
the form roller with the blanket cylinder and improving 
the durability of the coatcr. 

In order to achieve the above and other objects, the 
blanket cylinder and the form roller arc respectively 
supported by eccentric bearings to throw on/off the 
blanket cylinder with respect to the form roller and an 
impression cylinder and throw on/off the form roller 
with respect to the blanket cylinder, and rollers pro- 
vided in the eccentric bearings of the form roller are 
brought by biasing means into tight contact with cam 
surfaces of cams pivoted by pivot means. 

According to the present invention, there is provided 
a varnish coater for coating varnish transferred from a 
form roller to a blanket cylinder on a printed sheet 
passing through the blanket cyhnder and an impression 
cylinder, comprising: 

first eccentnc bearings for supporting the form roller: 
rolling members mounted on outer end portions of 
the first eccentric beanngs. respectively; 

cams which are pivotally supported by second eccen- 
tnc bearings, respectively, and each of which has a 
large diameter portion and a small diameter portion 
which arc selectively brought into contact with a corre- 
sponding one of the rolling members, 
first pivoting means for pivoting the cams; 
biasing means for biasing the rolling members each of 
which is brought into tight contact with one of the large 
and small diameter portions of a corresponding one of 
the cams; and 

second pivoting means for pivoting the second eccen- 
tric bearings to shift an a.xis of a cam shaft of the cams. 
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BRIEF DESCRIFHON OF THE DRAWINGS sprockete 16 and front end sprockets 18 of a deliv- 

cry frame 17. The sheet 13 gripped by the grippers of 

FIG. 1 a a schematic ade view of a four-color sheet- the impression cylinder 11 is gripped by the grippers of 
fcdoffsct rotary printmg press; the chains 19 and transferred thereby. The sheet 13 is 

FIG. 2 IS a schematic side view of a fourth color 3 released from the grippers of the chains onto a stack 
printing unit and a coating unit of the rotary printing board 20. 

^^Sfr?^?^ ^^/^9- ^* , The coating unit 4 having the construction described 

FIG. 3 is aside view of a varnish coater of the coating above has a varnish coater 21 to be described below, 
unit shown m FIG. 2 according to an embodiment of Referring mainly to FIG. 4. the blanket cylinder 23 
thepresent invention; 10 having the same diameter as that of the blanket cylinder 

FIG. 4 IS a developed sectional view of a portion 8 is rotatably supported by right and left frames 22, 
mcludmg a blanket cylinder and a form roller of the respectively, through pairs of antifriction bearings 24 
vanush coater shown in HG. 3; and plain bearings 25. The blanket cylinder 23 is rotated 

FIG. 5 13 a developed sectional view of a portion in the direction indicated by arrow A (FIG. 3) upon 
mcludmg a pan roUcr and a metering roUcr of the var- 15 rotation of a cylinder gear 26 coupled to a driving 
msh coater shown in FIG. 3; and source. The axes of the bearings 24 and 25 are respec- 

FIG. 6 is a side view of a throw-on and -off mecha- tively deviated by distances tl and t2 with respect to the 
nism for roDers in correspondence with the portion axis of the blanket cylinder 23. A lever 27 pivotally 
shown in FIG. 3 when viewed from the outside of the mounted on the corresponding rolling bearing 24 of the 
^^e- 20 frame 22 is reciprocated by means of an air cylinder to 

DESCRIPTION OF THE PREFERRED blanket cylinder 23 into contact with or sepa- 

EMBODIMENT ^^^^ impression cylinder 11. A lever 28 piv- 

. otally mounted on the plain bearing 25 is reciprocated 

Referring to FIGS. 1 and 2, a four-color sheet-fed by a handle to adjust the conUct pressure between the 
offect rotary pnnting press 1 comprises a sheet feeder 2. 25 blanket cylinder 23 and the impression cyUnder 11. 
four color pnnting units 3. a coating unit 4 and a deiiv- Referring mainly to FIG. 5, a DC variable motor 30 
ery apparatus 5. These components are separately as- is supported and mounted on a bracket 29 fixed on the 
sembled and constitute the rotary printing press 1. Each outer surface of one of the frames 22. A gear box 32 
prmting umt 3 has a plate cylinder 6 having a printing coupled to the shaft of the motor 30 through a coupling 
plate thereon, an inkmg apparatus (not shown) for sup- 30 31 is supported and mounted on a bracket 33 fixed on 
plying a correspondmg ink to the cylinder surface, and the outer surface of this frame 22. A driving gear shaft 
a dampemng apparatus 7 for supplying dampening 34 is coupled to the motor shaft through a bevel gear 
water to dampen the cylmder surface. A blanket cyiin- which is disposed in the gear box 32 to be perpendicular 
der 8 IS brought mlo contact with each plate cylinder 6 to the motor shaft. A driving gear 36 supported by a 
on which an image is formed by utilizing the corre- 35 stud 35 which extends outward from the frame 22 is 
spondmg color ink and water. The image on the plate fixed on the driving gear shaft 34. A gear shaft 38 is 
cylmder 6 is transferred to the blanket cyUnder 8 upon supported on the frame 22 through a bearing 39 to roUt- 
relative rotation therebetween. In each printing unit 3. ably support an intermediate gear 37 meshing with the 
an impression cyhnder 9 having a diameter twice that of driving gear 36. One end of a pan roller 41 is rotatably 
the blanket cylinder 8 is brought into contact therewith. 40 supported by the bearing portion of the gear shaft 38 
A transfer cyhnder 10 having the same diameter as the extending inwardly of the frame 22. The other end of 
impression cyhnder 9 is sandwiched between adjacent the pan roller 41 is supported by a bearing 40 of the 
impression cylinders 9 of the corresponding prmting opposing frame 22. The pan roller 41 is dipped in var- 
units 3. An impression cylinder 11 having a diameter nish 43 stored in a varnish pan 42. A pan roller gear 44 
twice that of a blanket cylinder 23 (having the same 45 is fixed on a collar in the vicinity of the gear shaft 38. 
construction as the blanket cylinder 8) of the coating Reference numerals 45 and 46 denote gears which re- 
unit 4 IS disposed to be in contact with the blanket cylin- spectively mesh with the intermediate gear 37 and the 
der 23 and at the same level as the other impression pan roller gear 44 to transmit a rotational force of the 
cylinders 9 of the printing units 3. A transfer cylinder 12 intermediate gear 37 to the pan roller 41. The gears 45 
IS sandwiched between the impression cylinder 9 of the 30 and 46 are mounted on a gear shaft 48 supported by a 
fourth color pnnting umt 3 and the impression cylinder bearing 47 which is mounted on the frame 22. The pan 
11 of the coatmg unit 4. Paper sheets 13 stacked on the roller 4i rotates in a direction indicated by arrow B 
reed table of the sheet feeder 2 are taken up by a sheet (FIG. 3). L-shaped roller arms 49 and 50 (the shape of 
pick-iip device (not shown) and are fed one by one onto the roller arm 49 is illustrated in FIG 3 in detail) are 
a feedboard 14. Each sheet 13 is gnpped with gnppers 55 movably mounted between the collar of :he pan roller 
of the first color impression cyhnder 9 by means of a 41 and the bearing 40 and between the collar of the gear 
swmg gnpper. The sheet 13 is printed by the blanket shaft 38 and the bearing 39 through thrust bearings, 
cyhnders 8 wuh four colors while the sheet 13 ,s sc- respectively Inverted T-shaped arms 51 (the shape 
quennally fed by the transfer cylmders 10 and the corrc- thereof :s illustrated m FIG. 3 m detail) are p.votally 
spending miprcssion cylmcers 9 The printed sheet is 60 mounted throueh pins 52 on corresponding free ends of 
then gnpped by gnppers of the impression cylinder 11 the L-shapcd roller arms 49 and 50, respectively A 
andis wound therearound^ bearing 53 is pivotally mounted on the free end of each 

The delivery apparatus 5 compnses a delivery cylin- of the T-shaped arms 51 such that the axis of the bearing 
der 15 which is brought into contact with the impres- 53 is deviated by a distance t3 (FIGS. 3 and 5) with 
sion cylmder 1 !, and a pair of right and left sprockets 16 65 respect to the shaft of a metering roller 54 havmg an 
which are coaxially mounted on the delivery cylinder elastic surface. Therefore, the roller 54 is supported by 
15 De ivery chains 19 each having gnppers at equal the beanngs 53 and .s brought m contact with the pan 
intervals are respectively looped between the right and roller 41. A gear 55 mounted on the end portion of the 
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shaft of the roUer ^ is meshed with the pan roller gear 
44, so that the roller 54 is rotated in the direction indi- 
cated by arrow C (FIG. 3). Bolts are loosened to pivot 
the bearings 53 so as to adjust a nip pressure acting on 
the pan roller 41, 

One of the roller arms 49 is coupled to the corre- 
sponding T-shaped arm 51 through a lever 56 having an 
eccentric portion indicated by a distance t4 (FIGS. 3 
and 5). A pin 57 of the eccentric portion is manually 
pivoted to throw on/off the metering roller 54 with 
respect to the pan roller 41. Reference numeral 58 de- 
notes cams each having a large diameter portion 56a 
(FIG, 3) and a small diameter portion 58* (FIG. 3). The 
cams 58 are mounted on end portions of a cam shaft 59 
mounted across the right and left frames 22. These end 
portions are adjacent to the inner surface portions of the 
right and left frames 22. respectively. Rollers 60 eccen- 
trically (indicated by a distance t5) mounted on the free 
ends of the T-shaped arms 51 are in contact with the 
cam surfaces of the cams 58, respectively. Pivotal 
spring shafts 62 are mounted on studs 61 extending 
inward from the frames 22. One end of each of pivotal 
spring shafts 62 is pivotally mounted on the correspond- 
ing T-shaped arm 51. The T-shaped arms 51 urge the 
rollers 60 which tend to abut against the cams 58 by 23 
means of compression coil springs 63 mounted on the 
spring shafts 62, respectively. A piston rod 66 of an air 
cylinder 65 having an end mounted on the correspond- 
ing frame is pivotally coupled to the free end portion of 



80 through the cam shaft 79. A lever 82 is sphl-clamped 
on the projecting end of the cam shaft 79, and the actua- 
tor end of a piston rod 85 of an air cylinder 84 pivotally 
supported by the frame 22 through a stud 83 is pivotally 
S coupled to Uie free end portion of the lever 82. Bolts 86 
respectively extend from the extended portions of the 
eccentric bearings 80 which extend inside the frames 22, 
The bolts 86 respectively engage with nuts such that 
these bolts 86 are inserted in handles 88 supported by 
10 studs 87 so as not to move axially. When the handles 88 
are turned to move the bolts 86 so as to turn the eccen- 
tric bearings 80, respectively, the cams 81 are eccentri- 
cally moved together with the cam shaft 79 to shift its 
axis. In this throw-on and -off mechanism of the form 
roller 68, when the piston rod 75 (FIG. 5) of the air 
cylinder 74 is shortened (i.e., when the eccentric bear- 
ings 67 are pivoted clock>yise in FIG. 6), the form roller 
68 is separated from the blanket cylinder 23. In this case, 
the eccentric direction of the bearings 67 is preset such 
that the form roller 68 is separated from the blanket 
cylinder 23 while the distance between the form roller 
68 and the metering roller 54 is kept to be substantially 
constant In the state shown in FIG. 6, the blanket cylin- 
der 23 is m contact with the form roller 68. In this case, 
the piston rod of the air cylinder 84 is shortened, and the 
large diameter portion 81a of each cam 81 is in contact 
with the corresponding roller 78. The roller 78 is biased 
by an air pressure of the air cylinder 74 to abut against 
the corresponding cam 81. Furthermore, when the blan- 
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a lever 64 fixed on the end ofthe cam Shaft 59. When the 30 ket cylinder 23 is removed and the form roller 68 is 



piston rod 66 is moved to pivot the cams 58, the meter- 
ing roller 54 can be brought into contact with or sepa- 
rated from the pan roller 41 through the rollers 60 and 
the T-shaped arms 51. 

Referring again to FIGS. 3 and 4, eccentric bearings 35 
67 fmdicated by a distance t6 in FIG. 3) are respectively 
mounted on the frames 22 above the blanket cylinder 
23. A form roller 68 is supported by the eccentric bear- 
ings 67 and is brought into contact with the blanket 
cylinder 23. As shown in FIG. 4, one end of a connect- 
ing lever 69 is coupled to an outwardly extended por- 
tion of one of the eccentric bearings 67, and the other 
end thereof is coupled to a lever 71 which is nnounted 
on a lever shaft 70 mounted on the frame 22. An actua- 
tor end of a piston rod 75 of an air cylinder 74 pivotally 45 
coupled to the stud 73 extending outwardly from the 
frame 22 is coupled to a lever 72 fixed on the other end 
of the lever shaft 70. When the piston rod 75 of the air 
cylinder 74 is moved to pivot the eccentric bearings 67 
through the coupling lever 69 and the like, the form 
roller 68 can be thrown on/ofF with respect to the blan- 
ket cylinder 23 Referring to FIG. 6, reference numeral 
76 denotes a bearing fixed on the bracket at the side of 
the frame 22 to support the lever shaft 70 outside the 
frame 22. As shown in FIG. 4, the roller shafts 77 are 
splii-clamped to be pivoted. Inner rings of rollers 78 
each compruing a ball bearing are respectively fi.xcd at 
the eccentric poriions deviated by distances t7 with 
respect to the axis of the roller shaft 77. Reference nu- 
meral 79 denotes a cam shaft supported by the right and 
left frames 22 respectively through eccentnc bearings 
80. As shown m FIG 6, the position of the cam shaft 79 
IS preset such that the axes ofthe cam shaft 19, the roller 
78 and the forrr roller 68 correspond to apexes of a right 
angied triangle. Cams 81 each having a large diameter 65 
portion 81(3 and a small diameter portion Sib are split- 
damped on the cam shaft 79. In other words, the cams 
81 are respectively pivotal about the eccentric bearings 



thrown on the blanket cylinder 23. the piston rod 85 of 
the air cylinder 84 is elongated to pivot the cams 81 
counterclockwise. As a result, the rollers 78 are respec- 
tively brought into contact with the small diameter 
portions 81^ of the cams 81 by means of the biasing 
force of the air cylinder 74. Therefore, the form roller 
68 is held in a state wherein it contacts the blanket 
cylinder 23. In other words, in the throw-on and -off 
positions of the blanket cylinder 23, the contact forces 
40 of the form roller 68 with respect to the blanket cylin- 
der 23 are limited by the large diameter portions Sla 
and the small diameter portions 81^ of the cams 81. 
Adjustment of these contact forces is effected by the 
movement of the cam 81 caused by the turning of the 
handle 88. Referring to FIG. 4, reference numeral 89 
denote off-position stoppers which are screwed in studs 
90 on the frames 22, respectively. When the blanket 
cylinder 23 is located in the throw-on position, the 
piston rod 75 of the air cylinder 74 is shortened, and the 
eccentric bearings 67 are respectively pivoted until they 
abut against the stoppers 89. Therefore, the throw-off 
position of the form roller 68 can be defined with re- 
spect to the throw-on position of the blanket cylinder 
23. Referring to FIG 4, reference numeral 91 denotes 
stoppers for defining the eccentric pivotal movement of 
the cams 81 when the lever 82 respectively abuts against 
the stoppers 91. As shown in FIG. 3, a rider roller 92 is 
supported at each end thereof by an arm 94 pivotal 
about a pin 93 on the side of the frame 22 and is brought 
light contact with the form roller 68. The arm 94 
swings upon pivotal movement of a cam 95 by means of 
a handle (not shown), <;o that the rider roller 92 can be 
thrown on/off with respect to the form roller 68. 

A dnve mechanism of the motor 30, the cylinder gear 
26 and the form roller 68 will be described. 

One end of a clutch shaft 98 is supported by a bearing 
96 fixed on the frame 22 in the vicmity of the motor 30, 
and the other end thereof is supported by a bracket 97 
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extending from the frame 22. A gear 99 is fixed on the cylinders 9. The printed sheet is fed toward the coating 
dutch shaft 98 and is meshed with the driving gear 36 to unit 4. When the printed sheet reaches the coating unit 
transmit rotation of the motor 30 to the clutch shaft 98. 4, the plain bearings 25 are pivoted in response to the 
A clutch gear 101 fixed on a one-way clutch 100 (to be command from a timing controller* so that the blanket 
described in detail later) on the clutch shaft 98 is meshed i cylinder 23 is located in the throw-on position* and that 
with a form roller gear 102 fixed in the end portion of the blanket cylinder 23 is brought into tight contact 
the roller shaft of the form roller 63. The one-way with the impression cylinder 11 and the form roller 68. 
clutch 100 has a known structure capable of transmit- Varnish circulating between the form roller 68 and the 
ting a rotational force in only one direction. In this pan roller 41 is transferred to the blanket cylinder 23 
embodiment, the form roller 68 is a driven member, so 10 and is applied to the printed sheet passing between the 
that the rotational force of the motor 30 is transmitted blanket cylinder 23 and the impression cylinder 11. The 
only to the form roller 68. A one-way clutch 103 having coated sheet 13 is fed by the delivery chains 19 and is 
the same construction as the one-way clutch 100 is stacked on the stack board 20. In the throw-on position 
arranged in an end portion of a roller shaA of the form of the blanket cylinder 23, the rotational force is trans- 
roller 68, A clutch gear 104 coupled to the one-way 15 mitted from the motor 30 to the form roller 68 through 
clutch 103 b meshed with the cylinder gear 26 of the the one-way clutch 100. At the same time, since the 
blanket cylinder 23. In this case, the form roller 68 is the blanket cylinder 23 is located in the throw<on position, 
driven member for the one-way clutch 103, so that the the rotational force of the blanket cylinder 23 is trans- 
rotational force of the blanket cylinder 23 is transmitted mitted to the form roller 68 through the gears 26 and 
only to the form roller 68. In this manner, the form 20 104 and the one-way clutch 103. The rotational speed of 
roller 68 is selectively driven by the motor 30 and the the blanket cylinder 23 is higher than that of the motor 
blanket cylinder 23 through the one-way clutches 100 30, so that only the rotational force of the blanket cylin- 
and 103; the form roller 68 does not simultaneously der 23 is transmitted to the form roller 68. The one-way 
receive the rotational forces through the one-way clutch 100 is decoupled from the form roller 68. 
clutches 100 and 103. Either of the one-way clutches 25 The throw-on/off operation of the form roller 68 and 
100 and 103 which transmits a higher rotational speed is the adjustment of the contact pressure of the form roller 
coupled to the form roller 68, and the other one of the 68 with respect to the blanket cylinder 23 during the 
one-way clutches 100 and 103 which transmits a lower coating operation will be described, 
rotational speed is decoupled from the form roller 68. During the coating operation as previously de- 
The operation of the varnish coaler 21 having the 30 scribed, the blanket cylinder 23 is located in the throw- 
arrangement described above will now be described. on position with respect to the impression cylinder 11 
The motor 30 of the varnish coater 21 is started to per- and the form roller 68. In other words, the blanket 
form the coating operation while the blanket cylinder is cylinder 23 is brought into tight contact with the im- 
located at the throw-off position. The cams 58 are piv- pression cylinder 11 and the form roller 68. In this case, 
oted by the air cylinder 65 to abut the rollers 60 against 35 the rollers 78 are respectively in contact with the large 
the small diameter portions 58^ of the cams 58, respcc- diameter portions 81a of the cams 81. The piston rod 75 
lively, so that the metering roller 54 is brought into of the air cylinder 74 is biased in a direction toward 
tight contact with the pan roller 41 and the form roller which the piston rod 75 is elongated by the air pressure. 
68 by means of the biasing forces of the compression The rollers 7S are in tight contact with the large diame- 
coil springs 63. In this case, the piston rod 75 of the air 40 ter portions 81fl of the cams 81, so that the pivotal 
cylinder 74 is elongated so that the rollers 78 of the movement of the eccentric bearings 67 are defmed by 
eccentric t>earings 67 are respectively brought into tight the- tight contact between the rollers 78 and the corre-. 
contact with the large diameter portions 81fl of the cams spending large diameter portions 81fl. As previously 
81. The form roller 68 is located in the throw-on posi- described, when the blanket of the blanket cylinder 23 is 
tion. However, since the blanket cylinder 23 is located 45 partially deformed and the thickness of the varnish film 
in the throw-off position, the form roller 68 is separated becomes nonuniform, the rotary printing press is 
from the blanket cylinder 23. In this case, the rotation of stopped to eliminate irregular thickness of the underlay, 
the motor 30 is transmitted to the pan roller 41 and the In this case, the blanket cylinders 8 of the printing units 
metering roller 54 through the bevel gear in the gear 3 are located in the throw-off positions. At the same 
box 32, and the gears 36, 37. 45, 46, 44 and 55. The 50 time, the blanket cylinder 23 of the varnish coater 21 is 
rotation of the motor 30 is also transmitted to the form also located in the throw-off position with respect to the 
roller 68 through the gears 36 and 99, the one-way impression cylinder 11 and the form roller 68. Even if 
clutch 100 and the gears 101 and 102. The blanket cylin- the blanket cylinder 23 :s located m the throw-off posi- 
der 23 is separated from the impression cylinder 11, and lion, the gear 26 continues to mesh with the the gear 
these cylinders are stopped. Upon rotation of the above- 55 104. The form roller 68 contmues to be driven by the 
mentioned rollers, the varnish 43 is drawn by the pan blanket cylinder 23 through the one-way clutch 103. A: 
roller 41 from the varnish pan 42. A thickness of the the same time, the pan roller 41 and the metering roller 
varnish film is adjusied upon contact between the pan 54 continues to be driven by the motor 30, so thai the 
roller 41 and the metering roller 54. The varnish nim varnish circulates between the varnish pan 42 and the 
having a predetermined thickness is trjnsfcrrcd to the 60 form roller 68 and will not be hardened. The rollers 78 
form roller 68. Varnish circulates through the pan roller arc held in contact with the large diameter portions 81a 
41, the metering roller 54 and the torm roller 68 When of the cams 81. respectively, so that the form roller 68 is 
the rotary printing press is staned to feed a sheet 13 separated From the blanket cylinder 23. After the blan- 
onto the feedboard 14 by means of the automatic feeder ket cylinder 23 is cleaned, the underlay of the blanket is 
2, the blanket cylinders 8 of the printing units 3 are 65 adjusted to eliminate the nonuniform thickness of the 
located in the throw-on positions, so that the sheet 13 is underlay After the adjustment is completed, the air 
subjected to four-color process printing through the cylinder H4 is actuated to elongate the piston rod 85. 
blanket cylinders and ihe corresponding impression When the cams 81 arc pivoted counterclockwise (FIG. 
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€) through about 90*. the rollers 78 are pivoted until the form roller 68 need not be located in the throw-off 

they are respectively brought into tight contact with position with respect to the blanket cylinder 23 when 

the small diameter portions 816 of the cams 81 since the the blanket cylinder 23 is located in the throw-ofT posi- 

eccentric bearings 67 are biased by the air cylinder 74. tion, the biasing means may comprise a coil spring in 
Therefore, the form roller 68 is brought into contact 5 place of the air cylinder. 

with the blanket cylinder 23 which is located in the As is 8n»rent from the above description, in the 

throw-off position, so that the varnish in circulation is varnish coater for the printed prxxhict according to the 

^nsferred from the form roUer 68 to the blanket cylin- present invention, the blanket cylinder and the form 

der 23. In this condition, the operator can visually ob- roller are respectively supported by eccentric bearings 
serve and check vaniish coating from the form roller 68 10 to throw on/off the blanket cylinder with respect to the 

to the blanket cylinder 23. thereby checking the resu t form roller and an impression cylinder and throw onA 

of underlay adjimment. When the pnmmg operauon is off the form roller with respect to the blanket cylinder, 

then resurted, the aar cyhnders 74 and 84 are actuated and the rollers provided in the eccentric bearing of the 

in response to predetermmed tme signals from the tim- ^^ller are respectively brought by biasing means 
mg controHer THe ro lers 78 are brought into tight 15 into tight contact vSth cam surfac^of cams pivoted by 

coatac w.^ the large dmmeter portions 81i, of the cams pj^^t Lans so as to change with an identical magnitude 

81 and the blanket cylinder 23 IS located m the throw-on «f ♦w* '-©""""^ 

position. Therefore, the form roller 68 is brought into SLf th^t^^^^ "^r 

tight contact with the blanket cyUnder 23 at al:ontact fKll '"h P^^^^'T/ 

pressure preset by the cams 81 and the rollers 78. 20 I^.' ^V'Tk^^^ the position of the 

In the coating operation performed in the manner as ITf?* ^ T ^'"^"t'^^^ 'f^ 

described abovl Then the blanket cylinder 23 is lo- f ^ '"^ "^^ ^^''''''Ji'^ 

cated in the throw-on position, the rollers 78 are respec- ^^^''^^^ ^^^'^^^^ ^" simuluneously adjusted. Theres 

ttvely brought into tight contact with the large diameter 1 operability can be grady improved as compared 
portions Sla of the cams 81 by the air pressure of the air 25 "^"^^ conventional mechanism wherein the contact 

cyhnder 74. The contact pressure of the form roller 68 Pressures are adjusted by the lumbuckle and the like, 

with respect to the blanket cylinder 23 is defined by the ^^^"P^ improving the operation efficiency and de- 

light contact between the rollers 78 and the correspond- creasing labor. In addition to these advanUge, since the 

ing large diameter portions 8U On the other hand, form roller is brought into tight contact with or is sepa- 

when the blanket cylinder 23 is located in the throw-off 30 blanket cylinder upon pivotal movement 

position, the rollers 78 are respectively brought into eccentric bearings, the impact caused by the 

light contact with the small diameter portions 81^ by coquet between the form roller and the blanket cyiin- 

the air pressure of the air cylinder 74. In this manner the ^ decreased, and durability of the members can be 

contact pressure of the form roller 68 with respect to improved. In addition, the contact pressure adjustment 

the blanket cylinder 23 is defined by the tight contact 35 throwK)n position of the blanket cylinder 

between the rollers 78 and the small diameter portions influence that at the time of throw-off position 

816. The contact pressure can be adjusted by rotating thereof. Furthermore, the rollers can be adjusted to be 

the eccentric bearings 80 mounted on the cam shaft 79 ?^*y closer to the form roller. When the slope 

by means of handles 88. In other words, the contact formed on the cam surface along the circumferential 

pressure can be adjusted by a change in distance be- 40 t^irection of the cam, the cam lift can be changed. The 

tween the axes of the cam 81 and the corresponding ^""^r in the manufacturing process can be absorbed, and 

roller 78. In this case, even if the position of the cam 81 adjustment at the time of wear of the cam 

is changed, the position of the large diameter ponion surface can be easily performed. 

81fl IS not changed relative to that of the small diameter What is claimed is: 

portion 816. Only by changing the position of the cams 45 A varnish coater for coating varnish transferred 

81. the contact pressures at the times when the blanket from a form roller to a blanket cylinder on a printed 

cylinder 23 is located in the throw-on and -off positions sheet passing through the blanket cylinder and an im- 

can be simultaneously adjusted. When sptit-clamping is pression cylinder, comprising: 

released to pivot the roller shafts 77 of the rollers 78, the f>fst eccentric bearings for supporting said form roller; 

rollers 78 can be moved away from or closer to the axis 50 rolhng members mounted on outer end portions of said 

of the roller 68. As is apparent from FIG. 6, the eccen- first eccentric bearings, respectively; 

trie bearings 67 are slightly rotated, so that the differ- cams which are pivotally supported by second eccen- 

ence (i.e., cam lift) between each small diameter portion trie bearings, respectively, and each of which has a 

816 and the corresponding large diameter portion Sib large diameter portion and a small diameter ponion 

can change. Therefore, the contact pressure at the time 55 which are selectively brought into contact with a 

of throw-on operation of the blanket cylinder 23 rela- . corresponding one of iaid roUiiig members; 

live to that at the time of throw-off operation thereof first pivoting means tor pivoting said cams; 

can be adjusted. In this case, if at least one of the large biasing means for biasing said rolling members each of 

diameter ponion 81a and the small diameter ponion 816 which is brought into tight contact with one of said 

comprises a concentric arc but has a slope along the 60 large and small diameter portions of a corresponding 

circumferential direction, the cam lift can be easily one of said cams; and 

changed- The zero contact pressure point adjuitmenl second pivoting means for pivoting said second eccen- 

can be easily performed An error in the manufacturing trie beanngs to shift an axis of a cam shaft of said 

process can be properly absorbed, and an adjustment at cams. 

the time of wear can be easily performed 65 2. A varnish coater according to claim 1. wherein 

In the above embodiment, the rollers 78 are respec- said first pivoting means comprises: 

lively brought into tight contact with the surfaces of the an air cylinder which is operated in response to a given 

cams 81 by the air cylinder 74 as the biasing means. If timing signal; 



m9299 



11 



4,524,712 



a piston rod which is reciprocally inserted in said air 
cylinder; and 

a lever coupled between said piston rod and one of said 
cams to pivot said cams. 

3. A varnish coater according to claim 1, wherein 5 
said biasing means comprises: 

an air cylinder which is operated in response to a given 
timing signal; 

a piston rod which is reciprocally insened in said air 
cylinder; 10 

a fint lever one end of which is connected to said piston 
rod; 

a second lever one end of which is connected to the 

other end of said first lever; and 
a connecting lever one end of which is connected to the 15 

other end of said second lever and the other end of 
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which is coupled to an extended portion of one of said 
first eccentric bearings. 

4. A varnish coater according to claim 1, wherein 
said second pivoting means comprises: 

bolts mounted on extended portions of said second ec- 
centric bearings, respectively; 

handles coupled to said bolU through studs, respec- 
tively; and 

stoppers for defining a range of pivotal movement of 
each of said second eccentric bearings. 

5. A varnish coater according to claim X, wherein 
said cam shaft has an axis which constitutes a right-an- 
gled triangle together with axes of said rolling members 
and said form roller. 
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[57] ABSTRACT 

Printed materiaU such as tickets, lottery forms, cards 
and contest forms, bearing a hidden message which is 
revealable by scratching ofT a covering opaque layer, 
are prepared by printing the message on the substrate, 
lithographing a protective layer such as a clear varnish 
or a pigmented vamish-ink over the hidden message, 
and then lithographing a hiding coat over the applied 
protective layer. The protective layer formulation and 
the hiding coat layer are both based upon compatible, 
preferably the same, film forming resin systems, and are 
deposited from a common solvent. The protective layer 
may provide a clear, colorless transparent film through 
which the message may be viewed, or a colored see- 
through layer, so that it constitutes one color layer also 
for the printing of other areas of the substrate. 
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bearing hidden messages under a layer of protective 

T r^^^n^^^r^^^^^^^ ^'^^^ ^ »^y^^ °^^»ding coat superimposed thereon. In 

LITHOGRAPHIC PRINTO^G IN MULTIPLE the process of the present invention, both the prot«:tive 

LAYERS coat and the hiding coat may be applied to the card 

TMVPKrrioM ^ lithographically. To facilitate this, the protective coat 

FIELD OF THE INVENTION formulation and the hiding coat formulation arc dcpos- 

This invention relates to printing methods and print- itcd from compatible solvent sysytems and contain rau- 

ing ink compositions. More particularly, it relates to tually compatible resin systems. Then the hiding coat, 

methods and compositions for making sheets such as containing opacifying pigments, can be applied as a thm 

paper sheets or cards covered with superimposed layers layer, suiubly formulated to be applied by lithography, 

of print, the lower of which comprises a "hidden" mes- and still exhibit the necessary hiding power whilst being 

sage which is masked from a reader unless and until an abrasively removable. In addition, if desired, further 

upper coating is removed, e.g. by abrasion, scratching printing of patterns can be applied over the hiding coat 
and erasures. 

15 DESCRIPTION OF THE PREFERRED 

. BACKGROUND OF THE INVENTION EMBODIMENTS 

Recently, the preparation and distnbution of promo- The protective coat fonnulation and the hiding coat 

tiona] game cards, premjum cards, lottery tickets and formulation have film-forming resin systems which are 

the hkc, conummg hidden messages or symbols has mutually compatible. Preferably they comprise gener. 
become popular and widespread, m fimd raising and 20 ally the same resins or types of resins in both fomula- 

product promotion. The recipient^of such a card must tions. The protective coat fonnulation may comprise a 

remove rom the card a layer of Indmg coatmg m order pign^em fr^e varnish, so as to produce a lijht coK 

to reve^a message or symbol. Such items are. how. translucent or transparent film when dried and cured h 

ever, difficult to prepare and pnnt m an economica i *u ^ "*™ ""^^ ^"^^^^ 

fashion, because of L technical specifications tl^- " ShWh^-fr "ir'^'.^^T- ^f^'^^.^'^'y 
must fulfill preferably however, the protective coat is pigmented 

Such a card bearing a hidden message normally has at ^^.^ i^i"' ^JZl?!^^^ '^/'f " ^l^"^'^*' 
least two coating layers overiying a hidden message- TJlf^^JI^T.^ ^ [°^^^^^ons for appUcation 
Immediately over the message, a transparent or translu- ? substrate, so as to save one apphca- 

cent protective layer is provided, through which the 30 .^'^P ™ proofs. As compared with varnish 
message can be read. Over the protective layer, an Previously used for this purpose, the protective coat 
opaque second layer ("hiding layer") is applied in order ^™ ^ present invention has a higher energy sur- 
to hide the message. The hiding layer can be subse- less repcllant to and compatible with the pig- 

quently stripped away e.g. by scratching etc., to reveal "tented hiding coat. The protective coat formulation 
the message through the first coat 35 contains curatives (hardeners) which will result in the 

It is necessary that there exists, as between the protec- formulation of a hard, cured film, but which is not so 
tive coat or layer and the hiding coat or layer an accept- ^ '"^'j^^ application of the hiding coat The 

able degree of adhesion or affmity. so thai the hiding hiding coat preferably contains the same or similar film 
coat remains in place and opaque to hide the message forming resin system, but is cured to a lesser degree, 
during storage, shipping, packaging and transportation 40 relative degree of cure between the two layers 
of the cards. Nevertheless, the hiding coat ("scratch-off ^®^P? ^ adjust the degree of adhesion between them 
coat") must be readily removable by abrasion by the tending to fulfill the contradictory requirements men- 
user at the required time, to render the message visible, tioncd above, and permits the scratch-off removal of the 
leaving the first coat susbtantially unaffected. hiding coat 

Effectively, one must satify two essentially contradic- 45 Preferably, the hiding coat contains pigments or 
tory requirements in the relationship between the var- opacifying agents which render the finished coat not 
nish coat and the hiding coat, to render them mutually only visibly opaque but also opaque to all other forms 
compatible and adhesive to one another at one time, and wavelenghts of radiation also so that the hidden 

imcompatibie and non-adhesive to one another at an- message cannot be prematurely revealed e.g. by x-rays, 
other time. 50 UV light etc. For this purpose the hiding coat formula- 

Heretofore. these mutually inconsistent requirements tion should contain a powdered metal such as powdered 
have been satisfied by using a thick hiding coat applied aluminum, in addition to regular pigments such as car- 
by silk screen methods, over a thin varnish coat applied bon black, dyes etc. 

by lithographic methods or by silk screen methods. In Examples of suitable resins for use in both the protec- 
view of its thickness and consistency, the only practical 55 tive coat (clear or pigmented vamish-ink formulation) 
way of applying the hiding coat is by silk screening. and the hiding coat formulation arc phenolic resins such 
This is costly and inconvenient Lithography is the as phenolic modified rosin esters, hydrocarbon resins, 
cheapest fastest way of printing and applying coatings alkyd resins such as linseed-tsophthahc alkyd and other 
to such cards. To have to apply one coating by hthogra- unsaturated alkyds resins and the like, and mixtures 
phy and the other coatmg by silk screening entails the 60 thereof. Such resin systems arc curable with heavy 
transfer of the card stock from one printing machine to metal-organic salt such as manganese octoate and cobalt 
another, or even the transferring from one printing octoate, to yield the light coloured or transparent films, 
plant to another printing plant, with consequent added They can be plasticised if desired, eg., with waxes of the 
mconvemencc, extra expense and loss of security. hydrocarbon type. When a clear varnish is required, the 

SUMMARY OF THE INVENTION varnish formulation should of course be free from pig- 

ments, but may contain other ingredients in minor pro- 
The present myention provides an improved process portions to modify its surface propenies. For example, 
for preparing printed or coated cards or sunilar items small amounts of Montan wax. Camuaba wax or an- 
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Other natural or synthetic wax of similar characteristicSf 
can be added to give a harder surface finish. Such a wax 
component may in fact migrate to the surface of the 
coating after curing C'bloom") and then contribute to 
the surface characteristics of the cured varnish layer. 
When a pigmented varnish-ink is required, a conven- 
tional pigment compatible with the solvent and resin 
formulation is used therein. The hiding coat formulation 
should include a drying oil such as refined linseed oil, 
and smaller amounts of curative, along with opacifying 
. agents, to yield a film of suitable hiding qualities and 
compatibility with the protective film, yet readily abra- 
sively removable therefrom. 

As noted, both the protective layer formulation and 
the hiding coat formulation should be deposited from 
compatible solvent sytcms, preferably from the same 
solvent system. Hydrocarbon solvents (e.g. Magic oil, a 
mixture of aliphatic and aromatic oils) are preferred. 
The protected layer formulation will normally contain 
substantially larger proportions of solvent, and hence be 
of substantially thinner consistency, than the hiding 
coat formulation. Both formulations are nevertheless of 
a suitable consistency for application by lithography, 
The solvent used for the hiding coat should not be 
capable of penetrating the cured protective layer coat 
to any significant extent, despite the fact that the very 
same solvent may well have constituted the vehicle for 
deposition of the uncured protective layer. Accord- 
ingly, a fast drying system is chosen, which cures to a 
hard finish to prevent solvent and pigment penetration 
thereof from the hiding coat, but which nevertheless 
"traps'* the subsequently applied hiding coat to the 
necessary degree. 

In order to be satisfactory for lithographic applica- 
tion, an ink formulation must be adjusted in relation to 
the printing machine speed, to adjust its rate of drying 
and curing. On a high speed machine, the amount of 
heat generated by the machine may cure the protective 
layer formulation to such an extent the the applied layer ^ 
will not transfer from the plate cylinder to the rubber 
blanket cylinder and on down the roller train. Accord- 
ingly, depending upon the speed and nature of the litho- 
graphic printing machine by means of which the protec- 
tive layer is to be applied, it may be necessary to retard 
the drying or hardening of the rate of the protective 
layer as compared with the normal varnishes. This is 
most commonly encountered when using clear, non- 
pigmenied varnishes in the present invention as the 
hiding coat. When a slower speed of machine is em- 
ployed, such retardation may not be necessary. 

The following is a preferred general formulation for a 
clear, non-pigmented varnish for use as the protective 
layer in the present invention particularly for use with 
faal running web litho printing machines, with the in- 
gredients expressed as percentages by weight. 



4 

-continued 



Components 


% Range 


Chtnasvood oil 


0.3 -0.3 


5 *Tntde mark 



10 



15 



20 



25 



30 



35 



50 



55 



Components 



% Range 



Magie oil (solveni) jO-jj 

PhcoQlic modtfied rosin ester 16-20 

Hydrocarbon resin (eg. of the PICCOPALE» type) 13-17 

Linseed-tsophthaiic alkyd tO-t3 

Hydrocarbon plasticizer (e.g. of the DVTKBX* type) 7-10 

Montan wax 3_5 

Calcium perborate 1,3_3 

Manganese octoate 1,2.2 

Cobalt octoale 0.2-1 

Gelling agent 0.3-0.7 



60 



65 



In this formulation, cobalt octoate. manganese octo- 
ate and calcium perborate constitute the curing system. 
The calcium perborate helps to cure the chinawood oil. 
by supplying oxygen thereto. Similar hydrocarbon flex- 
ibilizer may be used in place of DUTREX as the plasti- 
cizer. Also similar hydrocarbon rosins may be used in 
place of PrCCOPALE. The chinawood oil (tung oil) is 
optionally added, to adjust the consistency and tacki- 
ness of the surface. The gelling agent also adjusts the 
consistency of the formulation. As gelling agent, there 
can be used any suitable product from the reaction of an 
unsaturated fatty acid, a solvent and calcium octoate. 
Alternatively, thickener such as fumed silica may be 
used as or Instead of a gelling agent. 

For clear varnish application using a slower, sheet fed 
machine, such a varnish might not result in a coatmg 
which would satisfactorily trap the hiding coat. The 
above formulation would accordingly be modified for 
example, by reducing or omitting one or more of the 
gelLng agents, calcium perborate, chinawood oil. wax 
or hydrocarbon resin. 

In the preferred process according to the present 
invention, the card or paper stock is initially printed, in 
a first colour, with the indica to be subsequently cov- 
ered with the "scratch-ofT' hiding coat (the "hidden 
message") at the appropriate location, lithographically. 
At the same time and from the same plate, any other 
areas of the stock may be appropriately printed with the 
same colour, e.g. with text, picture, design, etc. Nor- 
mally, the first colour will be the darkest colour to be 
applied. e.g. black or dark blue. The ink composition 
used for the first lithographic application step may be of 
the composition according to the invention. Le. a var- 
nish-ink, or a standard conventional lithographic ink 
suited to the base stock. 

In the next step of the preferred process, the stock is 
overprinted lithographically with a second colour, of a 
vamish-ink according to the invention, at least in the 
area of the "hidden message'*, as a solid block covering 
it. This second colour may be applied wet-on-wet over 
the first colour. Preferably it is restricted to cover only 
the area of the '*hiddcn message", but may if desired be 
used to apply additional text or colour to other areas of 
the stock. Red is a suitable choice for the second colour. 
The "hidden message" is still readable through the ap- 
plied second coat. 

There then follow optional steps of lithographic ap- 
plication of additional colour, to complete the printing 
of the stock. If it is required to produce full-colour 
printing on the stock, e.g. with full colour Ulustration, 
two more colours, e.g. green and yellow, are applied 
successively, wct-on-wet, over the second colour by 
lithographic means. Thus a standard four-colour litho- 
graphic printing machine can be used. If any of the 
subsequently applied colours arc to cover the "hidden 
message", then the composition of such colour must be 
a vamish-ink according to the present invention. It is 
however preferred to avoid further coatuig of the "hid- 
den message" with the subsequently applied colours, so 
that they can be formulated according to standard litho- 
graphic ink formulation, compatible with the stock and 
the previously applied coats. It is however to be empha- 
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sized that the third and fourth colour applications are 
optional and not essential to the successful practice of 
the process of the invention. 

After the desired number of colour coats have been 
thus lithographically applied, the printed stock is al- 
lowed to dry, and then the scratch-off hiding coat is 
applied lithographically to the "hidden message" area. 
Drying of the colour coats normally takes from 6-24 
hours, so that the hiding coat application is conve- 
niently conducted the following day. The hiding coat, 
for formulation previously described, is lithographically 
applied over the "hidden message" area, in one, two or 
three wet-on-wet applications usmg a standard litho- 
graphic plate and pnnting machine. Then the hiding 
coat is dried. It is found that the hiding coat successfully 
adheres to the coating over the "hidden message" so as 
to render it undecipherable, and is sufficiently adhesive 
and durable to withstand normal handling and transpor- 
tation of the printed stock. Nevertheless, it can be 
readily scratched off, to reveal the "hidden message" 
through the coating of the second colour. 

The varnjsh-mk formulation is as previously de- 
scnbed, merely including a suitable amount of a suitable 
pigment in addition to the previously mentioned ingre- 
dients. 

With regard to the curing and the drying of the pig- 
mented vamish-inkt it has additionally been found that 
the pigmented vamish-ink can be cured in a minimum 
amount of time. Curing and drying of a pigmented var- 
nish under an infra-red energy source can be completed 
in as little as 30 minutes. This provides additional time 
savings for operations of this type. 

In order to formulate the pigmented varnish of the 
present invention, 15-25% of the normal pigment (ink) 
vehicle usually employed in lithographic printing, is 
substituted by the varnish identified above. The varnish 
may be substituted in any colours of ink in order to 
formulate the pigmented varnish. In this way, a large 
number of colours may be used to print the message and 
any other partem required on the card. A number of ^ 
layers of differently coloured pigmented varnishes may 
be applied in sucession, in order to print a multi- 
coloured pattern and/or message on the card. It is, of 
course, necessary that m such cases, the coloiu- of the 
second layer and any additional layer be chosen so as to 
maintain visibility of the message printed by the first 
layer. 

In formulating the pigmented varnish, the extent of 
the varnish substitution for normal ink veiiicle is depen- 
dent on the colour sequence used in the printing pro- 
cess. It is most desirable thai the uppermost layer of 
pigmented varnish contains a higher percenuge of the 
varnish than the lower layers so as to provide optimum 
communication between the pigmented varnish and the 
hiding layer. 

The following is a preferred general formulation for 
the pigmented vamish-ink for use in the present mven- 
i:on. The amounts of ingredients are expressed as parts 
by weight: 



6 

-continued 



Components 



Montan wax 
^ Calcium pertx>raie 
Manganese octoate 
Cobalt oaoaie 
Gellnig agent 
Chioawood oil 
Pigment 

10 •Tr»deMarki 



% Range 



2-5 
1-3 
1-2 
0.5-1 
0 3-0.6 
0.3-0.5 
16-25 



15 



20 



25 



30 



35 



It should be noted that the pigmented varnish may 
also be prepared by mixing known inks of desired col- 
our directly with the varnish. In this case, it will be 
evident that dilution of the pigment will result Addi- 
tional pigment may be added to retrieve the original 
intensity of the ink, if desired. 

Preferably, the hiding coat contains pigments or 
opacifying agents which render the fmished coat not 
only visibly opaque but also opaque to all other forms 
and wavelengths of radiation also, so that the "hidden 
message" cannot be prematurely revealed e.g. by x- 
rays, UV light etc. For this purpose the the hiding coat 
formulation should contain a powdered metal such as 
carbon black, dyes etc. 

A suitable such hiding coat is as foDows, with the 
amounts of ingredients expressed as percentages by 
weight: 



Component* 


% Range 


Titaniuzn dioxide 


28-35 


AlumiRuni powder 


15-20 


Phenolic modified rosia ener 


15-18 


Linseed oil refined 


9-11 


Black pigment (carbon black] 


7-8 


Linseed-isophihalic alkyd 


5-8 


Magie solvent 


5-7 


Cobalt octoate 


05-1 


Ounawood oil 


0.5-1 


Hydrocarbon resin 


0.5-1 


Polyethylene wax 


OJ-0.5 


Fischer-Tropsch wax 


0.2-0.5 


Gelling agent 


0.5-1 



45 



50 



55 



CompODcnts 



% Range 



Magie cil (parafTin based solveol) 20-28 

Phenolic modified rosm ester i4*ig 

Hydrocarbon resin (eg. of the PICCOPALE^ type) 8-12 

Unseed isopnthalic alkyd g-jo 

Hydrocarbon plasucizer (eg of the DUTR£X« type) 6-8 

I sophor one dunune 0. 5- 1 .5 

Texanol itobutyrate 3.5 



The hiding coat formulations for use in the present 
invention may be the same as described above or may 
contain an additional ingredienL It has been found that 
incorporation of one or more species of long chain fatty 
amides, of which may be mentioned erucamide. erucyl 
stearamide and erucyl erucamide, will improve the 
scratch-off properties of the hiding coat without impair- 
ing its integrity during the normal handlmg and storage. 
Incorporation of the long chain fatty amides with the 
above mentioned hiding coat formulation in a preferred 
range of about 10-20% by weight has been found to 
provide easier removal thereof by abrasion by the user 
and improved clarity of the uncovered message. 

It will be noted that the above hiding coat formula- 
tion has the same basic resin system and solvent as the 
clear varnish or the pigmented vamish-ink formulation. 
60 It differs, however, in the amount of solvent and hence 
consistency, in the amount of curing system, and in the 
presence of opacifying agents of those mentioned in the 
specific fonnulations. Other suitable unsaturated oils 
may be used instead of linseed oil, and instead of china- 
wood oil. The gelling agent *i$ as described in connec- 
tion with the pigmented vamish-ink coat The presence 
of some such unsaturated oil is highly advantageous in 
providing the best "scratch-ofT* properties. The lin- 
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seed-isophthalic alkyd resin in both the fomuiations is 
represented of a large variety of available such materi- 
ais, and substantially any other unsaturated. allcyd couid 
be used instead. Isophthalics are preferred however. 

The pigmented vamish-ink coat is suitably applied to 
a printed card stock by sheet fed or web lithograph 
methods. The aforementioned formulations are most 
suitable for sheet fed lithography. The consistency of 
the formulations needs adjustment to render them more 
suitable for web lithography. 

The pigmented vamish-ink layers, suitably 2-4 in 
number, wherein each layer may be the same or a differ- 
ent colour, may be apphed wet-on-wet, i.e. without 
waiting for the previously applied layer of pigmented 
vamish to dry and cure. The total pigmented varnish 
coat must however, as mentioned, be dried and. cured 
before the hiding coat is apphed. Then the hiding coat is 
also suiubiy applied to the stock, over the pigmented 
vamish, in one or several wet-on-wet layers, and then 
allowed to dry and cure. 

The resulting hiding coat is durable not only to with- 
stand normal storage and handling, but also to receive 
further overprintmgs and additional hiding layers, pat- 
terns or printed information, should this be required. 
The scratch-off portion can be readily removed by the 
user's fingernails, without abrasives, coins, files, erasers 
or the like, to show clearly the overprinted '*hidden 
message". 

The invention is further illustrated in the following 
specific examples. 

EXAMPLE 

The following specific pigmented vamish-ink formu- 
lation (a red ink) and hiding coat formulation were 35 
made up, with ingredients listed as weight percentages: 





8 






•continued 




Components 


Hiding Coat Formulation 




Gelling agent 




0.6 


•Trade Markt 



10 



IS 



20 



25 



30 



The red vamish-ink formulation was applied, by 
sheet fed lithographically using a standard printing 
machine, to a card stock bearing , indicia previously 
printed with a standard black ink known for use in 
lithographic printing. The card contained an area with 
a printed message which was to be hidden. The carmine 
pigmented-ink formulation was applied lithographically 
over the message area such that the entire message was 
covered by a solid rectangular block of the red vamish- 
ink. The message was clearly visible and legible 
through the red varnish-ink coat. The applied red var- 
nish-ink coat was allowed to dry and cure for one way. 

Next, using the same sheet fed lithographic printing 
machine, the hiding coat was applied directly over the 
cured vamish-ink coat. Four layers were applied, wet 
on wet, and then the hiding coat was allowed to dry. 

The hiding coat so formed completely obliterated the 
underlying message. It was durable enough to with- 
stand normal handling and packaging. Nevertheless, it 
was removable by scratching with a fingemail, to reveal 
the vamish coat substantially unaffected, through 
which the printed message was clearly visible. 



EXAMPLE 2 



Red Vamish-Ink Fonnul&tioa 



Components 



40 



Magie oil (paraffin based solvent) 

Phenolic modifted rosin ester 

Hydrocarbon resin (e.g. of the PICCOFALE* type) 

Linseed isophihalic oJkyd 

Hydrocarbon plasiicizer (e g. of the DUTREX* type) 

Isophorone dtamine 

Texanol isobutyrate 

Monlan wax 

Calcium perborate 

Manganese octoate 

Cobalt octoate 

Gelling agent 

Chmawood oil 

Pigment (Permanent Carmine FBBQ2 (CI, 12485) 



25 
13 
14 

8 

6 

1 

4 

3 

12 
0.2 
03 
0.3 
0.5 
20 



43 



30 



Hiding Coat Formulation 




Components 


% 


Titamura dioxide (TIOXIDE*) 


32 


Alumtnium powder 


18 


Phenolic modi/led rosin ester 


!6 


Linseed oil refined 


10 


Black pignent (carbon black) 


s 


Linseed Isophthahc alkyd 


5 


Mzi\e solvent 


6 


Cobalt octoate 


0.6 


Chinawood oil 


0.6 
I 


hydrocarbon rcsm fPICCAPOLE* Type) 


Polyethylene wax 


03 


Fischer-Tropsch wax 


OJ 



55 
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By replacing the carmine pigment component in the 
vamish-ink formulatton of example I, black pigmented, 
yellow pigmented, and blue pigmented vamish-ink 
were prepared. The carmine vamish-mk was also pre- 
pared as per example 1. 

Using the black-pigmented vamish-ink, a first layer 
was printed on a black substrate by a sheet-fed litho- 
graphic press having four printing stations in serial 
arrangement. This first black layer marked characters 
on the blank substrate including the indicia which were 
to be hidden, i.e. the ''message'*. 

The indicia-bearing substrate was passed, while still 
*'wet" to a second pressing station on the same litho- 
graphic press where the carmine pigmented vamish-ink 
was applied such that the entire area encompassing the 
message was covered or "masked" by the camiine ink- 
vamish. Other areas were printed on the substrate at 
this same, station and with the same carmine pigmented 
vamish-ink in this printing step in order to add colour to 
the characters on the card outside the area containing 
the message. The masking provides a surface over the 
message which enables the hiding layer to be reversibly 
trapped within the area of the masking. The message 
was clearly visible and legible through the carmine 
layer. 

A third layer of yellow-ptgmented vamish-tnk was 
then applied at the next station on the same lithographic 
press to the substrate on areas outside of the message 
area. This additional layer served to add colour to the 
characters on the face of the card. 

To provide an even more colourful card the substrate 
was passed from the yellow-pigmented printing station 
to the fourth and final printing station on the press 
where the blue-pi gmented vamish-ink was appropri- 
ately layered on areas outside the message area. 

Although It IS within the scope of the invention to 
apply either or both of the yellow and blue-pigmented 
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varnishes iato the masked area at the subsequent print- 
ing stations it will be realized that, since the carmine 
layer i.e. the first masking layer will fulfill the aforemen- 
tioned requirements of releasably trapping the hiding 
layer, savings on ink consumed in the printing process s 
can be obtained by omitting the application of more 
than one blocking layer. 

After the final fourth layer was printed^ the substrate 
was removed and allowed to cure until the next day. 
Means for reducing the cunng time can be used to ac- {q 
celerate the curing process, if desu-ed, such as an infra 
red energy source, etc. 

The substrate with the cured vamish-ink layers was 
then introduced into a lithographic press having, again, 
four printing stations, each of which contained a hiding 15 
coat formulation as exemplified in example 1. The hid- 
ing coat was applied directly over the carmine pig- 
mented area blocking the message at each successive 
station. 

The layers were applied wct-on-wct. A.ftcr passing 
through the press the card was removed and allowed to 

dry. 

The followmg day, it was found that the hiding coat 
layer was completely rcmovcable to reveal the hidden 
message by scratching with a fjngemaiL 

EXAMPLE 3 

The following specific vamish-formulation and the 
hiding coat formulation of example 1 were made up, 
with ingredients listed as weight percentages: 



VARNISH 




Components 


% 


Magic oU (solvaii) 


32 


Pheaolic modiHed rosin estci 


18 


Hydrocarbon resin (eg. of the PICCOPALE* type) 


16 


Unseed isophtholic tllcyd 


10 


Hydrocarbon pjastkazer {eg. of ihe DirTREX* type) 


B 


Montan wax 


3.5 


Catcium perborate 


1.1 


Manganese octoate 




Cobalt octoate 


0.7 


Gelling agent 


0.3 


Chinawood oil 


0.7 



•TfKJe Mark 

The varnish formulation was applied, by sheet fed 
lithography using a standard printing machine, to a card 
stock previously printed with a message to be hidden. 
Three layers of applied varnish were applied succes- 
sively, wet-on-wet and then the applied varnish was 
allowed 10 dry and cure. A light coloured, transparent 50 
film was formed, through which the underlying printed 
message was clearly visible and legible. 

Next, using the same sheet fed Uthographic pnnting 
machine, the hiding coat was applied over the cured 
varnish coat. Four layers were applied, wet-on- wet, and 55 
then the hiding coat was allowed to dry. 

The hiding coat so formed completely obliterated the 
underlymg message. It was durable enough to with* 
stand normal handling and packaging. Nevertheless, it 
was removable by scratching with a fingernail to reveal 60 
the varnish coat substantially unaffected, through 
which the printed message was clearly visible. 

Whilst according to the invention, it is preferred to 
apply the vamish-ink coat and the hiding coat litho- 
graphically, it is nevertheless possible to apply the var- 63 
nish-ink coat by letterpress application and the hiding 
coat lithographically, thus retaimng the principle ad- 
vantage, of avoiding silk screen application. In such 
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case, the hydrocarbon resin component is omitted from 
the vamish-ink formulation. 
I claim: 

L A varnish composition suitable for lithographic 
application to a substrate to cover indicia printed 
thereon preparatory to hiding said indicia with an abra- 
sively removable hiding coat, said composition includ- 
ing the following ingredients in the following approxi- 
mate weight range: 



Conponenu 


% Range 


Magie oil (solvent) 


30-35 


Phenolic modified rosin ester 


16-20 


Hydrocarbon resin 


13-17 


Linseed-lisopfatholic] isophthalic alkyd 


10-13 


Hydrocarbon plastictzer 


7-10 


Montan wu 


3-6 


Calcium perborate 


1.5-3 


Maganese octoate 


1.5-2 


Cobalt octoate 


0.5-1 


Gelling agent 


0.5-0.7 


Chinawood oU 


0.3-0.3 


2. A pigmented vamish-ink composition suitable for 


lithographic application to a substrate to cover indicia 


printed thereon preparatory to hiding said mdicia with 


an abrasively removable hiding coat, said composition 


including the following ingredients 


in the following 


approximate weight range: 




Components 


% Range 


Magie oil (parafTin based solvent) 


20-2S 


Phenolic modified rosin ester 


14-18 


Hydrocarbon resin 


8-12 


Lmseed-ttophthahc alkyd 


6-10 


Hydroorbon plasticizer 


6-8 


Montan wax 


2-5 


CaidiuB perborate 


1-3 


Manganese octoate 


1-2 


Cobalt octoate 


0.5-1 


Gelling agent 


0.3-0.5 


Chinawood oil 


0.3-O.S 


Pigment 


16-25 



3. A hiding coat composition suitable for hthographic 
application over a cured varnish coating as claimed in 
claim 1, and including the following ingredients in the 
following approximate weij^t ranges: 



Components 


% Range 


Tiuniao dioxide 


2S-35 


Aluminum powder 


15-20 


Phenolic modified rocm eater 


15-18 


Littseed oil refined 


9-n 


Black pigment (carbon black) 


7-S 


XJnseed-tsophthalic alkyd 


3-8 


Magie solveat 


5-7 


Cobah octoate 


0.5-1 


Chinawood oU 


0.5-1 


Hydrocarbon resu 


0.5-] 


Polyethylene wax 


0.3-0.5 


Fischer«Tropsch wax 


0.2-0.5 


Gelling agent 


0.5-1 



4. A hiding coat suitable for lithographic application 
over a cured pigmented vamish-ink composition ac- 
cording to claim 2, and including the following ingredi- 
ents in the followmg approximate weight range: 
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Components 



Titanium dioxide 
Aluminum powder 
Phenolic modified rosio ester 
Linseed oi] refined 
Blaclc pigment (carbon blacic) 
Lioseed-isophthalic alkyd 



4,536.218 



% Range 



28-33 
13-20 
15-18 

9-11 

7-8 

5-8 



12 

-continued 



Components 


% Range 


Magic solvent 


5-7 


Cobalt octoate 


0.5-1 


Chinawood oil 


0.5-1 


Hydrocarbon resin 


0.5-1 


Polyethylene wax 


0.3-O.J 


Fischer-Tropsch wax 


0.2-0.3 


Gelling agent 


0 5-1 
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[57] ABSTRACT 

In a varnish coater. a set of a blanket cylinder and a 
form roller and a set of a pan roller and a metering roller 
are driven by different drive sources. One-way clutcties 
are arranged between the blanket cylinder and the form 
roller and between the form roller and a motor as one of 
the different drive sources, respectively. The form rol- 
ler is selectively driven by one of the different drive 
sources through a corresponding one-way clutch. AU 
tematively, the form roller is driven by one of the drive 
sources which has a higher rotational speed. 
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between a blanket cylinder and a form roller to obtain a 
VARNISH COATER FOR PRINTED PRODUCT uniform thickness of a varnish Tdm and hence to im- 
prove quality of printed products. 
BACKGROUND OF THE INVENTION It is another object of the present invention to pro- 

The present invention relates to a varnish coater ^ v>de a varnish coater capable of preventing varnish on 
disposed between a printing unit and a delivery appara- the form roller from bemg hardened while the blanket 
tus of a rotary press or in an independent coating unit to cylinder is stopped. 

apply varnish on a printed surface. ^^^^ another object of the present invention to 

The surface of paper printed by a rotary printing provide a varnish coater capable of simultaneously 
press is not quickly dried and can be contaminated in cleaning the blanket cylinder and the form roller, 
the subsequent processing. In a sheet-fed rotary printing It is still another object of the present invention to 
press, offsetting tends to be caused when printed sheets provide a varnish coater capable of minimizing wasted 
are stacked. In order to solve these problems, conven- paper by separating the blanket cylinder from the form 
tionally, a dryer is arranged in a delivery path of the roller to check varnishing, thereby nnproving the coat- 
printed products, or a powder is sprayed on the printed ing efficiency. 

paper surfaces. However, in this case^ the dryer be- it is still another object of the present invention to 
comes large, and powder spraying results in surface provide a low-cost varnish coater which eliminates a 
roughening of the printed surface. Surface roughening need for electrical control, thereby simplifying mainte- 
tends to entail a loss of gloss and subsequent poor print- nance procedures and preventing erroneous operation, 
ing. Instead of these techniques, varnish is applied to the ^0 j,j order to achieve the above and other objects of the 
printed surface to prevent the surface from being con- present invention, there is provided a varnish coater for 
taminated and to give it gloss. Varnishing is performed ^ printed product, comprising: 
m printed products such as covers of books, catalogs upstream rollers for picking up and metering varnish; 
and pamphlets which require an aesthetic effecL ^ form roller which is brought into contact with one 

The varnish coater is used as an independent appara- ^5 upstream rollers to receive the varnish therefrom; 
tus. However, recently, the varnish coater is generally ^ blanket cylinder which is selectively brought into 
disposed in a delivery path of a printing press to shorten ^^^^^^ fo^m roUer and an impression cylinder; 

a coating tune and an associated operation tune for ^ ^ impression cylin- 

restackmg the prmted sheets and hence to improve the selectively driving the form roUer; - 

coatmg efficiency. TTie vary^h coater generally has 30 ^ ^^^dri^e sou«:e for driving the upstreanf rollers and 
rollers m the same mamier as that of a dampcmng appa- sej^^tively driving the form roUer; 

'T. Sl'li^^r^?^^ S^h°^d'i^ I second one-way clutches arranged between 

plate cyUnder of the pnntmg unit- Varmsh stored in a ^ 

vanush pan IS supphed to a surface of a blanket cylmder ^ j « v i*** v »j v,^ ^ 

through the rolleiV. The varnish is transferred to a sheet 35 f<'™ '^^^^^ ^n^ the subdnve source, respectively. 

passing between the blanket cylinder and an impression ^ - ^ , • , . 

cylinder. * mechanism for selectively transmittmg a rota- 

However, in the conventional varnish coater of this ''°"^* 
type, there arise problems in respect to a rotation trans- BRIEF DESCRIPTION OF THE DRAWINGS 

mission mechanism of each roller and a nonuniform 40 ^ ^ , ^ 

thickness of a varnish fUm caused thereby. The printing ^ PIG. 1 is a schematic side view of a four-color sheet- 
press is stopped when the sheets arc rcstackcd, or a pnntmg press; , ^ , , 
stack board is replaced, or an underlay for a blanket of FIG- 2 is a schematic side view of a fourth color 
the blanket cylinder is adjusted due to a change in paper printing unit and a coating umt of the rotary pnntmg 
size. In such a case, the blanket cylinder is separated 45 P«m shown in FIG. 1; , ^ * 
from the impression cylinder, while the rollers used for FIG. 3 is a side view of a varnish coater of the coating 
applying varnish continue to rotate to prevent varnish unit shown in FIG. 2 according to an embodiment of 
from hardening before the restart time. the present invention; 

It is occasionally required that the blanket cylinder be PIG. 4 is a developed sectional view of a portion 
driven from the drive line side of the press, and that the 50 including a blanket cylinder and a form roller of the 
rollers consisting of a pan roller (upsteam roller), a varnish coater shown in FIG. 3; 
metering roller and a form roUcr be driven by another HO. 5 is a developed sectional view of a portion 
variable motor so as to adjust the thickness of a varnish including a pan roller and a metering roller of the var* 
film. When the above operation is performed, however oish coater shown in FIG. % 

irregular rotation occurs between the blanket cylinder 53 FIG. 6 is a side view of a throw-on and -off mecha- 
and the form roller which are driven by the different nism for rollers in correspondence with the portion 
drive sources, thus resulting in an irregular thickness of shown in FIG. 3 when viewed from the outside of the 
the varnish film. However, when the form roller is frame; 

coupled to the blanket cylinder through a gear, the form FIGS, la-lc are a representation for explaining roller 
roller must be stopped when the blanket cylinder is 60 driving; and 

stopped for cleaning and adjustment of the underlay of FIG. 8 is a schematic representation of a roller drive 
the blanket As a result, the varnish on the outer surface unit, 
of the form roller is hardened, and the form roller must 
also be cleaned, resulting in inconvenience. 

SUMMARY OF THE INVENTION " R.f^g ^ piGS. 1 and 2. a four-color sheet-fed 

It is an object of the present invention to provide a offset rotary printing press 1 comprises a sheet feeder 2, 
vamish coater capable of preventing irregular rotation four color printing units 3. a coating unit 4 and a deliv* 
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ery apparatus 5. These components are separately as- 
sembled and constitute the rotary printing press 1. Each 
printing unit 3 has a plate cylinder 6 having a printing 
plate thereon, an inking apparatus (not shown) for sup- 
plying a corresponding ink to the cylinder surface, and 
a dampening apparatus 7 for supplying dampening 
water to dampen the cylinder surface. A blanket cylin- 
der 8 is brought into contact with each plate cylinder 6 
on which an image is formed by utilizing the corre- 
sponding color ink and water. The image on the plate 
cylinder 6 is transferred to the blanket cylinder 8 upon 
relative rotation therebetween. In each printing unit 3, 
^ an impression cylinder 9 having a diameter twice that of 
the blanket cylinder 8 is brought into contact therewith. 
A transfer cylinder 10 having the same diameter as the 
impression cylinder 9 is sandwiched between adjacent 
impression cylinders 9 of the corresponding printing 
units 3. An impression cylinder 11 having a diameter 
twice that of a blanket cylinder 23 (havdng the same 
construction as the blanket cylinder 8) of the coating 
unit 4 is disposed to be in contact with the blanket cylin- 
der 23 and at the same level as thej>ther impression 
cylinders 9 of the printing units 3. A trmsfer cylinder 12 
is sandwiched between the impression cylinder 9 of the 
fourth color printing unit 3 and the impression cylinder 
11 of the coating unit 4. Paper sheets 13 stacked on the 
feed table of the sheet feeder 2 are taken up by a sheet 
pick-up device (not shown) and are fed one by one onto 
a feedboard 14. Each sheet 13 is gripped with grippers 
of the first color impression cylinder 2 by means of a 
swing grippcr. The sheet 13 is printed by the blanket 
cylinders 8 with four colors while the sheet 13 is se- 
quentially fed by the transfer cylinders 10 and the corre- 
sponding impression cylinders 9. The printed sheet is 
then gripped by grippers of the impression cylinder 11 
and is wound therearound. 

The delivery apparatus 5 comprises a delivery cylin- 
der 15 which is brought into contact with the impres 
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Referring mainly to FIO. 5, a DC variable motor 30 
is supported and motmtcd on a bracket 29 fixed on the 
outer surface of one of the frames 22. A gear box 32 
coupled to the shaft of the motor 30 through a coupling 
31 is supported and mounted on a bracket 33 fixed on 
the outer surface of this frame 22. A driving gear shaft 
34 is coupled to the motor shaft through a bevel gear 
which is disposed in the'gear box 32 to be perpendicular 
to the motor shaft A driving gear 36 supported by a 
stud 35 which extends outward from the frame 22 is 
fixed on the driving gear shaft 34. A gear shaft 38 is 
supported on the frame 22 through a bearing 39 to rotat- 
ably support an intermediate gear 37 meshing with the 
driving gear 36. One end of a pan roller 41 is rotatably 
supported by the bearing portion of the gear shaft 38 
extending inwardly of the frame 22. The other end of 
the pan roller 41 is supported by a bearing 40 of the 
opposing frame 22. The pan roller 41 is dipped in var- 
nish 43 stored in a varnish pan 42. A pan roller gear 44 
is fixed on a collar in the vicinity of the gear shaft 38. 
Reference numerals 45 and 46 denote gears which re- 
spectively mesh with the intermediate gear 37 and the 
pan roller gear 44 to transmit a rotational force of -the 
intermediate gear 37 to the pan roller 41. The gears 45 
and 46 are mounted on a gear shaft 48 supported by a 
bearing 47 which is mounted on the frame 22. The pan 
roller 41 rotates in a direction indicated by arrow B 
(FIG. 3). L-shaped roller arms 49 and 50 (the shape of 
the roller arm 49 is illustrated in FIG. 3 in detail) are 
movabiy mounted between the collar of the pan roller 
41 ancf the bearing 40 and between the collar of the gear 
shaft 38 and the bearing 39 through thrust bearings, 
respectively. Inverted T-shaped arms 51 (the shape 
thereof is illustrated in FIG. 3 in detail) are pivotally 
mounted through pins 52 on corresponding free ends of 
the L-shaped roller arms 49 and 50, respectively. A. 
bearing 53 is pivotally mounted on the free end of each 
of the T-shaped arms 51 such that the axis of the bearing 
53 is deviated by a distance t3 (FIGS. 3 and 5) with 



^nlt^J"'"^^^^^^^^^^ « -P^ct to.the of a metering roUer 54 havi,g 



which are coaxially mounted on the delivery cylinder 
15. Delivery chains 19 each having grippers at equal 
intervals are respectively looped between the right and 
left sprockets 16 and front end sprockets 18 of a deliv- 
. ery frame 17. The sheet 13 gripped by the grippers of 45 
the impression cylinder 11 is gripped by the grippers of 
the chains 19 and transferred thereby. The sheet 13 is 
released from the grippers of the chains onto a stack 
board 20. 

The coating unit 4 having the construction described 
above has a varnish coater 21 to be described below. 

Referring mainly to FIG. 4, the blanket cylinder 23 
having the same diameter as that of the blanket cylinder 
8 is rotatably supported by right and left frames 22, 
respectively, through pairs of antifriction bearings 24 
and plain bearings 25. The blanket cylinder 23 is rotated 
in the direction indicated by arrow A (FIG. 3) upon 
rotation of a cylinder gear 26 coupled to a driving 
source. The axes of the bearings 24 and 25 are respec- 
tively deviated by distances tl and t2 with respect to the 60 
axis of the blanket cylinder 23. A lever 27 pivotally 
mounted on the corresponding rolling bearing 24 of the 
frame 22 is reciprocated by means of an air cylinder to 
bring the blanket cylinder 23 into contact with or sepa- 
rate it fronxthe impression cylinder IL A lever 28 piv- 
otally mounted on the plain bearing 25 is reciprocated 
by a handle to adjust the contact presstire between the 
blanket cylinder 23 and the impression cylinder 11. 
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elastic surface. Therefore, the roller 54 is supported by 
the bearings 53 and is brought in contact with the pan 
roller 41. A gear 55 mounted on the end portion of the 
shaft of the roller 54 is meshed with the pan roller gear 
44, so that the roller 54 15 rotated in the direction indi- 
cated by arrow C (FIG. 3). Bolts arc loosened to pivot 
the bearings 53 so as to adjust a nip pressure acting on 
the pan roller 41. 

One of the roller arms 49 is coupled to the corre- 
spondmg T-shaped arm 51 through a lever 56 having an 
eccentric portion indicated by a distance t4 (FIGS. 3 
and 5). A pin 57 of the eccentric portion is manually 
pivoted to throw on/off the metering roller 54 with 
respect to the pan roller 41. Reference numeral 58 de- 
notes cams each having a large diameter portion S8a 
(FIG. 3) and a small diameter portion SSb (FIG. 3). The 
cams 58 are mounted on end portions of a cam shaft 59 
mounted across the right and left frames 22. These end 
portioDS are adjacent to the inner surface portions of the 
right and left frames 22, respectively. Rollers 60 eccen- 
trically (indicated by a distance t5) moimted on the free 
ends of the T-shaped arms 51 are in contact with the 
cam surfaces of the cams 58, respectively. Pivotal 
spring shafts 62 are mounted on studs 61 extending 
inward from the frames 22. One end of each of pivotal 
spring shafts 62 is pivotally mounted on the correspond- 
ing T-shaped arm 51. The T-shaped arms 51 urge the 
rollers 60 which tend to abut against the cams 58 by 
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means of compression coil springs 63 mounted on the large diameter portion 81a of each cam 81 is in contact 

spring shafts 62, respectively. A piston rod 66 of an air with the corresponding roller 78. The roller 78 is biased 

cylinder 65 having an end mounted on the correspond- by an air pressure of the air cylinder 74 to abut against 

ing frame is pivotally coupled to the free end portion of the corresponding cam 81. Furthermore, when the blan- 

a lever 64 fixed on the end of the cam shaft 59. When the 5 ket cylinder 23 is removed and the form roller 68 is 

piston rod 66 is moved to pivot the cams 58, the meter- thrown on the blanket cylinder 23, the piston rod 85 of 

ing roller 54 can be brought into contact with or sepa- the air cylinder 84 is elongated to pivot the cams 81 

rated from the pan roller 41 through the rollers 60 and counterclockwise. As a result, the rollers 78 are respec- 

the T-shaped arms 51. tivcly brought into contact with the small diameter 

Referring again to FIGS. 3 and 4, eccentric bearings 10 portions 81^ of the cams 81 by means of the biasing 

67 (indicated by a distance t6 in FIG. 3) are respectively force of the air cylinder 74. Therefore, the form roller 
mounted on the frames 22 above the blanket cylinder 68 is held in a state wherein it contacts the blanket 
23. A form roller 68 is supported by the eccentric bear- cylinder 23. In other words, in the throw-on and -off 
ings 67 and is brought into contact with the blanket positions of the blanket cylinder 23, the contact forces 
cylinder 23. As shown in FIG. 4, one end of a connect- 15 of the form roller 68 with respect to the blanket cylin- 
ing lever 69 is coupled to an outwardly extended por- der 23 are limited by the large diameter portions 81a 
tion of one of the eccentric bearings 67, and the other and the small diameter portiotis Bib of the cams 81. 
end thereof is coupled to a lever 71 which is motmted Adjustment of these contact forces is effected by the 
on a lever shaft 70 mounted on the frame 22. An octua- movement of the cam 81 caused by the turning of the 
tor end of a piston rod 75 of an air cylinder 74 pivotally 20 handle 88. Referring to FIG. 4, reference numeral 89 
coupled to the stud 73 extending outwardly from ibi denote off-position stoppers which are screwed in studs 
frame 22 is coupled to a lever 72 fixed on one end of the 90 on the frames 22, respectively. When the blanket 
lever shaft 70. When the piston r«J 75 of the air cylin- cylinder 23 is located in the throw-on position, the 
der 74 is moved to pivot the eccentric bearings 67 piston rod 75 of the air cylinder 74 is shortened, and the 
through the coupling lever 69 and the like, the form 25 eccentric bearings 67 are respectively pivoted until they 
roller 68 can be thrown on/off with respect to the blan- abut against the stoppers 89, Therefore, the throw-off 
ket cylinder 23. Referring to FIG. 6, reference numeral position of the form roller 68 can be defined with re- 
76 denotes a bearing fixed on the bracket at the side of spect to the throw-on position of the blanket cylinder 
the frame 22 to support the lever shaft 70 outside the 23. Refening to FIG. 4, reference numeral 91 denotes 
frame 22. As shown in FIG. 4, the roller shafts 77 are 30 stoppers for defining the eccentric pivotal movement of 
split-clamped to be pivoted. Inner^rings of rollers 78 the cams 81 when the lever 82 respectively abuts agSunst 
each comprising a ball bearing are respectively fixed at the stoppers 91. As shown in FIG. 3, a rider roller 92 is 
the eccentric portions deviated by distances t7 with supported at each end thereof by an arm 94 pivotal 
respect to the axis of the roller shaft 77. Reference nu- about a pin 93 on the side of the frame 22 and is brought 
meral 79 denotes a cam shaft supported by the right and 32 in tight contact with the form roller 68. The arm 94 
left frames 22 respectively through eccentric bearings swings upon pivotal movement of a cam 95 by means of 
80. As shown in HO. 6, the position of the cam shaft 79 a handle (not shown), so that the rider roller 92 can be 
is preset such that the axes of the cam shaft 79, the roller thrown on/off with respect to the form roller 68. 

78 and the form roller 68 correspond to apexes of a right The drive mechanism of the motor 30, the cylinder 

angled triangle. Cams 81 each having a large diameter 40 gear 26 and the form roller 68 will be described with 

portion 81 j and a small diameter portion 81^ are split- reference to mainly FIGS. 7 and 8. 
clamped oti the cam shaft 79. In other words, the cams One end of a chztch shaft 98 is supported by a bearing 

81 are respectively pivotal about the eccentric bearings 96 fixed on the frame 22 in the vicinity of the motor 30, 

80 throu^ the cam shaft 79. A lever 82 ta split-clamped and the other end thereof is supported by a bracket 97 

on the projecting end of the cam shaft 79, and the actua- 4S extending, from the frame 22. A gear 99 is fixed on the 

tor end of a piston rod 85 of an air cylinder 84 pivotally clutch shaft 98 and is meshed with the driving gear 36 to 

supported by the frame 22 through a stud 83 is pivotally transmit rotation of the motor 30 to the clutch shaft 98. 

coupled to the free end portion of the lever az Bolts 86 A clutch gear 101 fixed on a one-way clutch 100 (to be 

respectively extend from the extended ponions of the described in detail later) on the clutch shaft 98 is meshed 

eccentric bearings 80 which extend inside the frames 22. SO with a form roller gear 102 fixed in the end portion of 

The bolts 86 respectively engage with nuts such that the roller shaft of the form roller 68. The one-way 

these bolts 86 are inserted in handles 88 supported by clutch 100 has a known structure capable of transmit- 

studs 87 so as not to move axially. When the handles 88 ting a rotational force in only one direction. In this 

are turned to move the bolts 86 so as to torn the eccen- embodiment, the form roller 68 b a driven member, so 

trie bearings 80, respectively, the cams 81 are eccentri- 55 that the rotational force of the motor 30 is transmitted 

cally moved together with the cam shaft 79 to shift its only to the form roller 68. A one-way clutch 103 having 

axis. In this throw-on and *ofif mechanism of the form the same construction as the one-way clutch 100 is 

roller 68, when the piston rod 75 (FIG. 5) of the air arranged in an end portion of a roDer shaft of the form 

cylinder 74 is shortened O.c, when the eccentric bear- roller 68. A clutch gear 104 coupled to the one-way 

ings 67 are pivoted clockwise in FIG. 6), the form roller 60 clutch 103 is meshed with the cylinder gear 26 of the 

68 is separated from the blanket cylinder 23. In this case, blanket cylinder 23. In this case, the form roller 68 is the 
the eccentric direction of the bearings 67 is preset such ^ driven member for the one-way clutch 103, so that the 
that the form roller 68 is separated from the blanket rotational force of the blanket cylinder 23 is transmitted 
cylinder 23 while the distance between the form roller only to the form roller 68. In this manner, the form 
68 and the metering roller 54 is kept to be substantially 65 roller 68 is selectively driven by the motor 30 and the 
constant In the state shown in FIG. 6, the blanket cyiin- blanket cylinder 23 through the one-way clutches 100 
der 23 is in contact with the form roller 68. In this case, and 103; the form roller 68 does not simultaneously 
the piston rod of the air cylinder 84 is shortened, and the receive the rotational forces through the one-way 
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clutches 100 and 103. Either of the one-way clutches 
100 and 103 which transmits a higher rotational speed is 
coupled to the form roller 68, and the other one of the 
one-way clutches 100 and 103 which transmits a lower 
rotational speed is decoupled from the form roller 68. 5 

Referring to FIG. 7(fl), the solid line position of the 
blanket cylinder 23 is defined as a throw*on position 
with respect to the form roller 68 and the impression 
cylinder 11. FIG. 7(^) shows a rotation transmission 
path when the blanket cylinder 23 is located in the 10 
throw-on position. In this case, the pan roller 41 and the 
metering roller 54 are driven by the motor 30, and the 
form roller 68 is driven by the impressipn cylinder 11 
and the blanket cylinder 23 through the one-way clutch 
103. Therefore, the one-way clutch 100 is decoupled 15 
from the form roller 68. Referring again to FIG. 7(a), 
the dotted line position of the blanket cylinder 23 is 
defmed as a throw-off position with respect to the form 
roller 68. FIG. 7(c) shows a rotation transmission path 
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command from a timing controller, so that the blanket 
cylinder 23 is located in the throw-on position, and that 
the blanket cylinder 23 is brought into tight contact 
with the impression cylinder 11 and the form roller 68. 
Varnish circulating between the form roller 68 and the 
pan roller 41 is transferred to the blanket cylinder 23 
and is applied to the printed sheet passing between the 
blanket cylinder 23 and the impression cylinder 11. The 
coated sheet 13 is fed by the delivery chains 19 and is 
stacked on the stack board 20. In the throw-on position 
of the blanket cylinder 23, the rotational force is trans- 
mitted from the motor 30 to the form roller 68 through 
the one-way clutch 100. At the same time, since the 
blanket cyhnder 23 is located in the throw-on position^ 
the rotational force of the blanket cylinder 23 is trans- 
mitted to the form roller 68 through, the gears 26 and 
104 and the one-way clutch 103. The rotational speed of 
the blanket cylinder 23 b higher than that of the motor 
30, so that only the rotational force of the blanket cylin- 



when the blanket cylinder 23 is located in the throw-off 20 der 23 is transroitted to the form roller 68. The one-way 



position. In this case, the form roller 68 is driven by the 
motor 30 through the pan roller 41 and the metering 
roller*54 via the one-way clutch 100. Only the blanket 
cylinder 23 is driven by the impression cylinder 11. 
llierefore, the one-way clutch 103 is decoupled from 
the form roller 68. 

The operation of the varnish coater 21 having the 
arrangement described above will now be described. 
The motor 30 of the varnish coater 21 is started to per- 



clutch 100 is decoupled from the form roller 68. 

When the coating operation is completed and the 
stack board 20 of tfie delivery apparatus 5 is replaced 
with an empty stack board, or the underlay of the blan- 
25 ket is adjusted if the blanket becomes thin, sheet feeding 
is stopped. In this condition, the blanket cylinders 8 of 
the printing units are moved in the throw-off positions, 
and the blanket cylinder 23 is simultaneously thrown off 
with respect to the impression cylinder 11 and the form 



form the coating operation while t^Ie blanket cylinder is 30 roller 68. In this case, the cylinder gear 26 is sTighUy 



locate? at the throw-off position. The cams 58 are piv 
oted by the air cylinder 65 to abut the rollers 60 against 
the small diameter portions 58^ of the cams 58, respec- 
tively, so that the metering roller 54 is brought into 
tight contact with the pan roller 41 and the form roller 35 
68 by means of the biasing forces of the compression 
coil springs 63. In this case, the piston rod 75 of the air 
cylinder 74 is elongated so that the rollers 78 of the 
eccentric bearings 67 are respectively brought into tight 
contact with the large diameter portions 81a of the cams 40 
81. The form roller 68 is located in the throw-on posi- 
tion. However, since the blanket cylinder 23 is located 
in the throw-off position, the form roller 68 is separated 
from the blanket cylinder 23. In this case, the rotation of 
the motor 30 is transmitted to the pan rAler 41 and the 45 
metering roller 54 through the bevel gears in the gear 
box 32, and the gears 36, 37, 45, 46, 44 and 55. The 
rotation of the motor 30 b also transmitted to the form 
roller 68 through the gears 36 and 99, the one-way 



meshed with the gedt 104, and the motor 30 continues 
to rotate. Therefore, the form roller 68 continues to be 
driven by the blanket cylinder 23 through the one-way 
clutch 103. At the same time, the pan roller 41 and the 
metering roller 54 continues to be driven by the motor 
30, so that the varnish 43 circulates in a path between 
the vambh pan 42 and the form roller 68 and will not be 
hardened. In the case of adjusting the underlay of the 
blanket of the blanket cylinder 23, the rotary printing 
press is stopped, and the blanket cylinder 23 b cleaned 
and the underlay b adjusted. In thb case, the form roller 
68 b driven by the motor 30 through the one-way 
clutch 100. After the underlay b adjusted, the rotary 
printing press b started. When the air cylinder 84 is 
actuated to elongate the pbton rod 85, the cams 81 are 
rotated counterclockwise (FIG. 6) through about 90*. 
In thb case, the eccentric bearings 67 are biased by the 
air cylinder 74 and are rotated untfl the rollers 78 re- 
spectively abut against the small diameter portions 81^ 



clutch 100 and the gears 101 and 102. The blanket cylin- 50 of the cams 81. Therefore, the form roller 68 b brought 



der 23 is separated from the impression cylinder 11, and 
these cylinders are stopped. Upon rotation of the above- 
mentioned rollers, the varnish 43 b drawn by the pan 
roller 41 from the varnish pan 42. A thickness of the 
varnish film b adjusted upon contact between the pan 55 
roller 41 and the metering roller 54. The vambh film 
having a predetermined thickness b transferred to the 
form roller 68. Vambh circulates through the pan roller 
41, the metering roller 54 and the form roller 68. When 
the rotary printing press b started to feed a sheet 13 60 
onto the feedboard 14 by means of the automatic feeder 
2, the blanket cylinders 8 of the printing units 3 are < 
located in the throw-on positions, so that the sheet 13 b 
subjected to four-color process printing through the 
blanket cylinders and the corresponding impression 65 
cylinders 9. The printed sheet is fed toward the coating 
unit 4. When the printed sheet reaches the coating unit 
4, the plain bearings 25 are pivoted in response to the 



into contact with the blanket cylinder 23 which is lo- 
cated in the off position, and the vambh under circula- 
tion b transferred to the blanket cylinder 23. The cylin- 
der gear 26 is meshed with the gear 104, so that the form 
roller 68 b driven by the blanket cylinder 23 through 
the one-way clutch 103 at a speed higher than the rota- 
tional speed of the motor 30 since the rotation of the 
impression cylinder b transmitted through meshing 
between the gears 26 and 104 even if the blanket cylin- 
der 23 b located in the throw-off position. Thereailer, 
when the sheet 13 b fed and reaches the blanket cylin- 
der 23. the air cylinders 74 and 84 are actuated in re- 
sponse to predetermined timing signals from the timing 
controller. As a result* the roUers 78 are respectively 
brought into tight contacts with the large diameter 
portions 81a of the cams 81, and the blanket cylinder 23 
is located in the throw-on position. Therefore, the form 
roller 68 b brought into tight contact with the blanket 
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cylinder 23 by a contact pressure preset by the cams 81 decreasing occurrence of wasted paper and improving 

and the rollers 78. thereby to restore the coating condi- the coating operation. In addition to these advantages, 

tion which existed before sheet feeding was stopped. In the electrical control system is not required, so that a 

order to simultaneously clean the form roller 68 and the low-cost varnish coater can be obtained, the malnte- 

blanket cylinder 23, the form roller 68 is brought into 5 nance procedures can be simplified, and the erroneous 

contact with the blanket cylinder 23 which is located in operation can be disainated. 

the throw-off position. The form roller 68 is driven What is claimed is: 

through the blanket cylinder 23. In addition, in order to 1. A varnish coaier for a printed product, comprising: 

manually clean the blanket cylinder 23, the blanket upstream rollers for picking up and metering varnish; 

cylinder 23 is located in the throw-off position, and the 10 a form roller which is brought into contact with one of 

impression cylinder 11 is stopped. The blanket cylinder said upstream rollers to receive the varnish there- 

23 can be washed while the form roller 68 is located in from; 

the o£f state with respect to the blanket cylinder 23. a blanket cylinder which is selectively brought into 

Therefore, the form roller 68 is driven by the motor 30. contact with said form roller and an impression rol- 

The present invention is not limited to the particular 15 ler; 
embodiment described above. It is essential to rotate the a main drive source for driving said impression roller 
blanket cylinder in synchronism with the form roller. and selectively driving said form roller; 
For example, the form roller 68 can be brought into a subdrive source for driving said upstream rollers and 
tight contact with only the pan roller 41, and the meter- selectively driving said form toller, 
ing roller 54 can be brought into tight contact with only 20 first and second one-way clutches arranged between 
the pan roller 41. The same effect as in the above em- said blanket cylinder and said form roller and be- 
bodiment can be obtained even in this modification. The tween said form roller and said subdrive source, re- 
rotational direction of the rollers is not limited to the spectivdy; and 

way as described above. a gear mechanism for selectively transmitting a rota- 

As is apparent from the above embodiment, in the 25 tional force to said form roller; 

varnish coater for the printed product, the blanket cyl- wherein said subdrive source drives said form roller via 

inder and the form roller, and the rollers located in i^e a subdrive source gear, a first transfer gear meshed 

upstream of the form rollers are driven by the separate with the subdrive source gear, said second one-way 

dnve sources. The one-way clutches are arranged be- clutch, a second transfer gear meshed with a form 

tween the blanket cyhnder and the form roller and 30 roller gear, and said ^rm roller gear, when said blan* 

between* the form roUer and the upsteam drive source,* ket cylinder is separated from said form roller, said 

respectively. The form roller is selectively driven by subdrive source gear, said first and second transfer 

one of the blanket cylinder drive source and the up- gears and said form roller gear being included in said 

stream drive source. In addition, the form roller is gear mechanism, 

driven by one of the drive sources which has a higher 35 2. A varnish coater according to claim 1, wherein 

rotational speed. The form roller can be driven without said main drive source drives said blanket cylinder 

damage irrespective of the throw*on and -off operation through said impression cylinder, and said blanket cyl- 

between blanket cylinder and the form roller. There- inder drives said fonn roller through a blanket cylinder 

fore, the coating operation can be properly performed, gear, a first one-way clutch gear meshed with said blan- 

vamish can be applied to the rollers while the blanket 40 ket cylinder gear and. said first one-way clutch when 

. cylinder and the form roller are respectively located in said blanket cylinder is held in a throw-on position, and 

the throw-o£f positions, and the varnishing operation said blanket cylinder gear, said first one-way clutch 

can be checked while the blanket cylinder and the form gear, being included in said gear mechanism, 

roller are respectively located in the throw-off and 3. A varnish coater according to claim 1, wherein 

throw-on positions. These operations can be performed 45 said form roller is driven by* one of said main drive 

without irregular rotation between the blanket cylinder source and said subdrive source which has a higher 

and the form roller, thereby eliminating the nonuniform rotational speed. 

thickness of the varnish film and hence improving the 4. A varnish coater according to claim 3, wherein 

quality of the printed products. In addition, while the said main drive source has a rotational speed higher 

blanket cylinder is stopped, the form roller can be con- SO than that of said subdrive source, 

tinuously rotated together with the metering roller and 5. A varnish coater according to claim 1, wherein 

the pan roller, thereby preventing hardening of varnish. said upstream roUers comprise a metering roller and a 

Funhermore, varnishing can be checked while the blan- pan roller, said pan roller being dipped in varnish, 

ket cylinder is located in the throw-off position, thereby • • • • • 
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[57] ABSTRACT 

Disclosed is an overvamish unit for applying varnish to 
a web of printed material as a protective overlay. The 
overvamish unit includes a varnish fountain for receiv- 
ing paste varnish, a form roller, and a plurality of rollers 
intermediate the fountain and form roller. The form 
roller engages an impression cylinder roller forming 
part of a printing assembly. The varnish is transferred 
from the fountain to the form roller by the intermediate 
rollers which also mill the varnish as it is being trans- 
ferred to reduce its viscosity. The form roller is driven 
at a peripheral speed greater than the linear speed of the 
web over the impression cylinder roller. This form 
roller overspeed provides a smearing action in applying 
the varnish to the web rather than a one to one or line 
by line printing action thus achieving control over the 
thickness of the applied varnish and the appearance of 
the final product. 

6 Qaims, 1 Drawing Figure 
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OVERVARiNISH UNIT 

This is a continuation of application Ser. No. 491,715 
filed May 5, ]983 abandoned. 5 

BACKGROUND OF THE INVENTION 

The present invention relates to an overvamish unit 
for applying varnish to a web of printed materia] and 
particularly relates to an overvamish unit for smearing 10 
varnish, for example paste varnish, onto a web of 
printed material in a manner enabling control over the 
thickness of the varnish deposited on the web and per- 
mitting the varnish to be applied to the web in a contin- 
uous rather than by a batch type process. 

Overvarnishing is the application of a vamish overlay 
to printed material in the course of a printed process 
wherein the varnish serves as a protective coaling to the 
printed material. Presently^ this is accomplished by 
means of an ink station forming part of the printing 
press. That is. the printer will normally dispose a liquid 
varnish in an ink fountain at an ink station and the var- 
nish will be deposited on the web similarly as if the web 
was being printed with ink. In conveniional printing 
procedure^ the peripheral speed of the pnming roller is 
the same as the Imear speed of the web. Thus, contact 
between the printing roller and the web is made mo- 
mentarily; i.e.. point to point or one line at a time. Stated 
differently, there is no relative movement between the ^ 
printing roller and the web as the web passes over the 
roller. Hence control over the thickness of the varnish 
applied to the web and its fmai appearance cannot be 
maintained. 

Further, most varnish coatings applied in conjunction ^ ^ 
with printing presses utilize a liquid vamish. This liquid 
vamish is provided in relatively large containers; e,g., 
five gallon drums. Overvarnishing, however^ uses up 
the varnishing material at a rather rapid rate, particu- 
larly in the larger printing roller sizes; e.g., rollers ten, 40 
twelve and fourteen, inches wide. Consequently, the 
supply of vamish must be replenished with great fre- 
quency; e.g., every two or three hours. This replenish- 
ment, however, requires the machine to be shut down. 
Accordingly, there has arisen a need for an overvamish 45 
unit which minimizes or eliminates the foregoing and 
other problems associated with prior overvamish units 
and which affords various advantages in construction, 
operation and end product 

SUMMARY OF THE PRESENT INVENTION 

Accordingly, it is a primary object of the present 
invention to provide a novel and improved overvamish 
unit wherein the thickness of the varnish applied to the 
web can be accurately controlled. 55 

It is another object of the present invention to pro- 
vide a novel and improved overvarnish unit wherein 
the vamish is applied by a smearing action rather than 
by a point to point or line to line contact between the 
printing roller and the web. 60 

It is still another object of the present invention to 
provide a novel and improved overvamish unit wherein 
the appearance of the final product; e.g., the printed 
material with the vamish overlay, is substantial ly im- 
proved. 65 

It is a further object of the present invention to pro- 
vide a novel and improved overvamish unit wherein a 
paste type vamish may be utilized. 



It is a related object of the present invention to pro- 
vide a novel and improved overvamish unit wherein 
the printing process may be continuous without the 
need to shut down the printing press to replace the 
supply of vamish. 

To achieve the foregoing and other objects of the 
present invention and in accordance with the purposes 
hereof, as embodied and broadly described herein, an 
overvamish unit for varnishing a web of printed mate- 
ria) in accordance with the present invention may com- 
prise a press assembly having a rotatable impression 
cylinder for receiving a web driven at a predetermined 
linear speed, a form roller in contact with the web on 
the impression cylinder, a varnish fountain, means for 
transferring vamish from the varnish fountain to the 
form roller, and means for driving the form roller at a 
peripheral speed different than the linear speed of the 
web over the impression cylinder enabling the vamish 
to be smeared onto the web. 

In a preferred embodiment of the present invention, 
the drive means drives the form roller at a peripheral 
speed greater than the linear speed of the web over the 
plate cylinder. Also, the transfer means includes means 
for milling the paste varnish to reduce its viscosity for 
application to the web by the form roller. 

The accompanying drawing, which is incorporate in 
and constitutes a part of this specification, illustrates a 
preferred embodiment of the present invention, and, 
together with the description, serves to explain the 
principles of the invention. 

BRIEF DESCRIPTION OF THE DR.AWING 

The sole FIGURE is a schematic illustration of an 
overvamish unit constructed in accordance with the 
present invention and illustrating the overvamish unit 
dispensing rollers, printing assembly rollers and the web 
of printed material as it traverses the various rollers. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

Referring now to the FIGURE* there is illustrated a 
press assembly, generally designated 10, forming part of 
a printing press and an overvamish unit therefor, gener- 
ally designated 12. A web of printed material, generally 
designated W. is also indicated by the solid lines bearing 
arrows, the arrows indicating the direction of move- 
ment of the web through the printing station. The 
dashed lines with the arrows indicate an arrangement of 
the web and its direction of movement through the 
press station 10 when the overvamish unit 11 is not 
utilized. 

From a review of the drawing FIGURE, it will be 
appreciated that web W is continuously fed into and 
through press assembly 10 from a prior printing station 
forming part of a press line, not shown. The web W 
immediately preceding press assembly 10 is fed through 
a festoon bo.x, also not shown, for taking up slack in the 
web for machine arrangements in which the press has 
an indexing die cutter. Web W is fed over a pair of 
spaced take up rollers 14 and 16. From roller 14, web W 
extends about an impression cylinder roller IS and then 
about a pair of longitudinally spaced rollers ZO and 22. 
Web W then passes over a roller 24 and between a pair 
of rollers 26 and 28 for travel to further printing opera- 
tions, not shown, for example cutters, etc. One or more 
of these rollers is driven by means, not shown, to drive 
web W along the rollers at a predetermined speed. Also 
web W is adapted to pass from roller 16 directly to 
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roller 24 in the event overvamish unit 12 is not utilized; 
e.g., when varnish is not being applied thereby bypass- 
ing roHers 18, 20 and 22, This is indicated by the dashed 
line with arrows indicating the direction of web travel. 
It will be appreciated that rollers 14, 16, 18, 20, 22, 24, 5 
26 and 28 are all suitably mounted on and form a part of 
the press assembly 10. 

Turning now specifically to the overvarnish unit 12, 
unit 12 includes a housing 30 which is detachably 
mounted on the press assembly 10 by a pair of upwardly 10 
opening hooklike members on press assembly 10 which 
receive a bar 34 carried by unit 12. A pair of adjustable 
form rollers 36 and 38 are carried by housing 30 with at 
ieasi one roller 36 engaging the impression roller 18 of 
the press assembly with the web W therebetween. Form 15 
rollers 36 and 38 are mounted on pivoted arms 40 and 42 
earned by housing 30 and screws cooperate between 
housmg 30 and arms 40 and 42 for adjusting the location 
of the rollers and their pressure vis-a-vis impression 
cyUnder roller 18. 20 

Vamish is supplied to the form rollers from a varnish 
fountain 44 by a series of transfer rollers. Particularly, 
varnish is fed to a fountain roller 46 in contact with the 
fountain 44. From fountain roller 46, vamish is trans- 
ferred to a ductor roller 48, a nip roller 50 being dis- 25 
posed therebetween. A receiver roller 54 receives var- 
nish from ductor roller 48 for transferring varnish to an 
idler roller 56 and an oscillating roller 58. Oscillating 
roller 58 engages form rollers 36 and 38 and thus trans- 
fers varnish onto web W passing between the form 30 
rollers and the impression cylinder roller. 

In accordance wi:b the present invention, the over- 
varnish unit 12 is designed particularly for handling and 
dispensing paste vamish. The paste varnish is supplied 
to the varnish fountain 44 by depositing it in paste form 35 
mto fountain 44, for example by means of a spatula. The 
rollers between varnish fountain 44 and form rollers 36 
and 38, io addition to transferring the varnish from the 
fountain to the form rollers, serve also as a mill for the 
varmsh. That is, the varnish is worked by the various 40 
rollers of the overvarnish unit by rotating them at dif- 
ferent speeds as the vamish is transferred to decrease its 
viscosity to a level sufficiently low for deposition on 
Web W. While the preferred form of the present inven- 
tion utilizes paste vamish in the overvarnish unit, it will 45 
be appreciated that a liquid vamish may also be utilized 
with the overvarnish unit herein described Because of 
the tendency of the paste varnish to set-up and "freeze" 
the bearings of the rollers of the overvarnish unit* spe- 
cial but conventional bearings that allow flushing with 50 
a solvent are provided for the rollers to maintain low- 
friction values. 

It is a particular feature of the present invention that 
the varnish is smeared onto the web 10 rather than 
applied by a printing action thus enabling control over 55 
the thickness of the applied vamish and also over the 
tlnal appearance of the web. This smearing action may 
be analogized to a painting action; e.g., an application 
moving at a different speed than the surface receiving 
the application, rather than a point to point or line to 60 
line application as in a printing process. Particularly, 
form roller 36 and 38 are adjusted to run at a faster 
peripheral speed than the linear speed of web W. To 
accomplish this, the form rollers are dnven by an inde* 
pendent D.C. drive motor 60, which is wired as a slave 65 
of the press drive, with a potentiometer controller for 
adjustmg its speed. More particularly, the peripheral 
speed of the form roller is preferably about \0% greater 
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than the linear speed of the web W and should lie with- 
out a range of I to 2 times greater for optimum results. 
Thus, by running the form rollers overspeed, the var- 
nish is smeared onto the web W and by controlling the 
overspeed relative to the speed of the web W, control 
over the thickness of the varnish applied to the web W 
and hence its final appearance is achieved. 

A curing station 62 is provided if U.V. curable var- 
nishes are used downstream of the overvarnish unit. 
Particularly, curing station 62 includes a housing 64 for 
an ultraviolet lamp 66. Lamp 66 is situated above web 
W on its varnished side as web W traverses printing 
assembly 10. Lamp serves to cure the vamish applied to 
web W. 

In use. the linear speed of the web W passing over the 
rollers of the printing assembly is set. Paste vamish is 
supplied to the fountain 44 (the fountain meters the 
supply of vamish into the roller train) and the periph- 
eral speed of the form rollers is set in excess of the linear 
speed of web W, depending on the desired thickness of 
the vamish overlay, by adjusting the controller. The 
vamish is thus transferred from fountain 44 to the form 
rollers by the various rollers of the overvarnish unit 
while simultaneously the rollers also mill the paste var- 
nish 10 reduce its viscosity. Because the form rollers are 
at a peripheral speed greater than the linear speed of the 
web, the varnish is smeared onto the web at a controlled 
thickness. The web then passes through the curing sta- 
tion 62 where the applied varnish is cured by the ultra- 
violet lamp as the web moves along the priming assem- 
bly. 

It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
overvarnish unit hereof without departing from the 
scope or spirit of the present invention. 

What is claimed is; 

1. An overvamish unit for varnishing a web compris- 
ing: 

a press assembly having a rotatable impression cylin- 
der for receiving a web driven at a predetermined 
linear speed, 

one or more form rollers in contact with the web on 

said impression cylinder, 
a vamish fountain, 

a fountain roller in contact with the fountain for re- 
ceiving vamish therefrom, 

a plurality of willing rollers positioned in serial roll- 
ing contact with each other for transferring varnish 
from the fountain roller to the one or more form 
rollers and for milling the vamish as it is being 
transferred so as to reduce the viscosity of the 
varnish for ease of deposition on the web, and 

means for driving said one or more form rollers at a 
peripheral speed different than the linear speed of 
the web over the impression cylinder enabling the 
vamish to be smeared onto the web. 

2. An overvarnish unit according to claim 1 wherein 
said driving means drives said form roller at a controlla- 
ble peripheral speed greater than the linear speed of the 
web. 

3. An overvarnish unit according to claim 1 wherein 
said vamish fountain is adapted to receive vamish m 
paste form. 

4. An overvarnish unit according to claim 1 wherein 
said plurality of milling rollers rotate at different speeds 
m engagement with one another for working the paste 
varnish to reduce its viscosity. 
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5. An overvamish unit according to claim 1 including 
an ultraviolet lamp carried by said press assembly dis- 
posed at a location downstream of said form roller for 
curing the varnish smeared onto the web, 

6. An overvamish tinit according to claim 5 wherein 



said driving means drive said form roller at a peripheral 
speed greater than the linear speed of the web, and said 
varnish fountain being adapted to receive varnish in 
paste form. 
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[57] ABSTRACT 

A device for replacing plate cylinders for a color rotary 
press is proposed which includes suspending units hav- 
ing a bearing adapted to support one end of the shaft of 
a plate cylinder and to be movable in a vertical direc- 
tion, and travellers for moving the suspending units in a 
horizontal direction, and elevator conveyors having 
bearings secured to a chain to support one end of the 
shaft of the plate cylinder and move the latter up and 
down. 

4 Qaims, 8 Drawing Figures 
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DEVICE FOR REPLACING PLATE CYLINDERS 

The present invention relates to a device for replac- 
ing plate cylinders for a color rotary press having a 5 
plurality of plate cylinders. 

On this type of color rotary press, heavy plate cylin- 
ders weighing several hundreds kilograms have to be 
replaced in a narrow space each time the printing pat- 
tern changes. This replacement work has so far been 10 
performed by two men each operating one chain block 
adapted to suppon one end of the shaft of a plate cylin- 
der and move along an overhead rail. Two operators 
had to operate the chain blocks in coordinated timing. If 
timing should be.bad» the suspended plate cylinder 15 
would swing, dangle or tilt, bumping the press and 
causing damage to the press and/or the plate cylinder. 
Thus the replacement work was time-consuming, ineffi- 
cient and dangerous. 

An object of the present invention is to provide a 20 
device for replacing a plate cylinder which allows the 
replacement quickly, efficiently and safely. 

One feature of the present invention is that for each 
plate cylinder, a pair of suspending units and a pair of 
travellers are provided so that the plate cylinders can be 25 
replaced not one after another but all at the same time. 

Another feature of the present invention is the provi- 
sion of a pair of elevator conveyers which have a plural- 
ity of bearings and serve to receive the old plate cylin- 
ders from the travellers and deliver new plate cylinders 30 
to the travellers. 

A further feature of the present invention is thai the 
suspending units and the elevator conveyors have bear- 
ings adapted to engage and suppon each end of the 
shaft of the plate cyhnder and that their bearings are 35 
arranged so that the plate cylinder on the bearings of 
the suspending units will be received by the bearings of 
the elevator conveyors either by moving the bearings of 
the suspending units downwardly past the bearings of 



for supponing the impression cylinder, a plurality (five 
in the embodiment) of beds 4, and plate cylinder carriers 

5 each slidably mounted on the beds 4 and provided 
with a bearing 6 for tumabiy supporting one end of a 
shaft 8 of a plate cylinder 7. 

Each plate cylinder carrier 5 is supported so as to be 
slidable toward the impression cylinder 2. The bearing 

6 on each plate cylinder carrier 5 is a two-pan unit 
(FIG. 7). With the bearing separated, the plate cylinder 

7 can be pulled up off the bearing. 

Over each plate cylinder 7, there are a pair of rails 9 
arranged in parallel with each other and extending in a 
direction perpendicular to the axis of the plate cylinder. 
These rails serve as a guide member. As shown in FIG. 
3, one opposed pair of rail segments 9 form one set, each 
having a guide groove 10 in its inner side. A cylinder 
suspending unit 20 is supported so as to be slidable along 
a pair of the guide grooves 10. 

As shown in FIGS. 2-4, the suspending unit 20 com- 
prises a motor base 21 having rollers 22 secured to each 
side thereof so as to roll in the rails 9. The top of an 
outer guide tube 23 is secured to the lower end of the 
motor base 21. An inner tube 24 is fitted in the outer 
guide tube 23 and adapted to fall under its own weight 
until its stepped ponion 25 abuts on a shoulder 26 
formed on the inner wall of the outer tube 23. The outer 
guide tube 23 and the inner tube 24 are formed with a 
guide slot 27 (FIG. 4) extending in a vertical direction. 

A motor 28 and a gear case 29 are supported on the 
motor base 21 (FIG. 2). The gear case 29 accommodates 
a worm gear 30 driven by the motor 28 and a worm 
wheel 31 engaging the worm gear. (FIG. 3) The worm 
wheel 31 is adapted to turn at a fixed position and has a 
threaded hole 32 in its center. A threaded shaft 33 
tbreadedly engaging the threaded hole 32 extends up- 
wardly through the gear case 29. 

A bearing support 35 is secured to the lower end of 
the threaded shaft 33 and is disposed in a hole 34 formed 
in the center of the motor base 21. (FIG. 3) The bearing 



the elevator conveyor or moving the latter upwardly 40 support 35 has its lower end fitting in the inner tube 24. 



past :he former and so that the plate cylinder on the 
bearings of the elevator conveyor will be received by 
the bearings of the suspending units either by moving 
the bearings of the elevator conveyor downwardly past 
the beanngs of the suspending units or moving the latter 45 
upwardly past the former. 

Other objects and features of the present invention 
will become apparent from the following description 
taken with reference to the accompanying drawings, in 
which: 

FIG. 1 is a front view of the device for replacing 
plate cylinders embodying the present invention; 

FIG. 2 is a front view of a suspending unit used tn the 
device; 

FIG. 3 is a vertical sectional side view of the suspend- 
ing unit; 

FIG. 4 is a sectional view taken along the line 
IV— IV of FIG. 3; 

FIG. 5 is a vertical sectional front view of the lower 
portion of the elevator conveyor used in the device; 

FIG. 6 is a side view thereof; 

FIG. 7 is a front view showing how the used plate 
cylinder is picked up by the suspending unit; and 

FIG. 8 is a front view showmg how the plate cylinder 
supported by the suspending unit is received on a bear- 
ing cf the elevator conveyor. 

Refemng to FIG, 1, a rotary press 1 for color print- 
ing has an impression cylinder 2, a pair of side frames 3 
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A top-open bearing 36 secured to the lower end of the 
bearing support 35 protrudes outwardly from the guide 
slots 27 formed in the outer guide tube 23 and the inner 
tube 24. (FIG. 4) Also, the bearing 36 engages a top 
plate 24' of the inner tube 24 to prevent the latter from 
falling under its own weight. (FIG. 3) 

One pair of the abovesaid suspending units 20 are 
provided for each plate cylinder. The motors 28 for the 
pair of the suspending units are controlled to be turned 
on and off at the same time so that the plate cylinder 
suspended by them will never be tilted. 

The suspending unit 20 of the abovesaid structure is 
adapted to move along the rail 9 when a traveller 40 is 
driven. (FIG. 1) The traveller 40 comprises a pair of 
sprockets 41 (FIG. l)-arranged under each rail 9 at each 
end thereof, and a chain 42 passing around the sprockets 
41 having its ends secured to a chain clamp 43 secured 
to an upper portion of the outer guide tube 23. (FIG. 4) 
One pair of the abovesaid travellers 40 are provided 
for each plate cylinder One of their two sprockets is 
driven by a common motor (not shown) through a 
common driving shaft (not shown) so that the pair of 
the travellers for each plate cylinder will be driven in 
synchronization. 

The traveller 40 in the preferred embodiment is a 
mere example. The traveller may comprise a rack as a 
guide member, a pinion tumabiy mounted on the sus- 
pending unit 20 to engage the rack, and a motor 



W019333 



4,586,434 



mounted on the suspending unit for driving the pinion, 
so that the suspending unit wiD travel along the rack. In 
such an arrangement, too, the motors are controlled so 
that the pair of travellers will be driven in synchroniza- 
tion. 

At the outer ends of the rails 9, namely, at each side 
of the rotary press 1. a pair of elevator conveyors 50 for 
raising and lowering the plate cylinders 7 are arranged. 
Each of the elevator conveyors 50 comprises sprockets 
51 arranged one above the other, an endless chain 52 
passing around the sprockets 51, and a plurality of top- 
open bearings 54 secured to the endless chain 52. The 
inner path of the endless chain 52 crosses the rails 9 of 
the travellers 40. One of the pair of the elevator convey- 
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In order to replace the old plate cylinder 7 with a 
new one, firstly get it away from the impression cylin- 
der 2 and then drive a pair of the travellers 40 in syn- 
chronization to move a pair of suspending units 20 along 
the rails 9 toward the plate cylinder 7 that has been 
used, until they come obliquely over the plate cylinder. 
The motors 28 (FIG. 2) of the pair of the suspending 
units 20 are then started at the same time. 

As each worm wheel 31 is driven through the worm 
gear 30, the threaded shaft 33 will go down. When a 
pair of the bearings 36 secured to the bottom of the 
threaded shafts 33 through the bearing supports 35 
come below the shaft 8 of the plate cylinder 7, the mo- 
tors 28 are stopped. The travellers 40 are then driven to 



ors 50 have the bearings 54 secured at the same level or 15 move the suspending units 20 to such a position where 



height as the bearings of the other elevator conveyor 
One of the sprockets 51 of the pair of elevator convey- 
ors 50 are driven by a common motor 55 through a 
common driving shaft (not shown) for synchronous 
drive. 

The number of the bearings 54 may be decided de- 
pending on the number of the plate cylinders arranged 
at each side of the impression cylinder 2. In the embodi- 
ment of FIG. 1, there are two plate cylinders 7 to the 
left of the impression cylinder 2 and three plate cylin- 
ders to its right. In this embodiment, the lefthand pair of 
the elevator conveyors 50 each should preferably have 
four or more bearings 54 and the righthand pair of them 
each should have six or more bearings 54. 

As shown in FIGS. 5 and 6, at bottom of each eleva- 
tor conveyor 50, there is a roller support arm 60 from 
which a pair of roller support plates 61 extend upwardly 
to tumably support a plurality of rollers 62 therebe- 
tween. A positioning plate 63 is provided at one end of 



the bearings 36 are just under the shaft 8. The motors 28 
are actuated to raise the threaded shafts 33 to bring the 
bearings 36 into engagement with the shaft 8 of the plate 
cylinder 7 at each end thereof, suspending the used 
20 plate cylinder 7 (FIG. 7). The bearings 6 on the plate 
cylinder carriers 5 are separated beforehand into two 
units for their upper half not to prevent the plate cylin- 
der from being suspended. 
The used plate cylinder 7 supported on the bearings 
25 36 is moved to above the vacant bearings 54 on the 
elevator conveyors 50, by actuating the motors 28 and 
the travellers 40 suitably. Either the bearings 36 are 
then lowered, or the vacant bearings 54 on the elevator 
conveyors 50 are raised until the shaft 8 of the plate 
30 cylinder 7 is supported on the bearings 54 (FIG. 8). The 
suspending units 20 are moved away from the elevator 
conveyors 50 not to obstruct their operation. 

The vertical portions 53 of chains 52 of the elevator 
conveyors 50 are moved upwardly to move the plate 



the roller support plates 61. A block 64 for supporting 35 cylinder 7 to be used next to a desired height. The new 



the plate cylinder is passed onto the rollen 62 from the 
other end. With the block 64 butting the positioning 
plate 63, the axis of the plate cylinder 7 supported on the 
block 64 is perpendicular to the track on which the 
bearing 54 moves. 

In front of each roller support arm 60, a pair of raOs 
65 are provided to extend in a direction perpendicular 
to the roller support arm 60. A handcar 66 is supported 
so as to be movable along the rails 65. On the handcar 



plate cylinder is received on the bearings 36 of the sus- 
pending units 20 either by raising the vacant bearings 36 
toward the new plate cylinder on the bearings 54 or by 
lowering the latter toward the former The suspending 
40 units 20 are then moved by the travellers 40 along the 
rails 9 until the plate cylinder 7 comes right over the 
bearings 6 of the plate cylinder carriers 5. The motors 
28 are actuated to lower the bearings 36 until the shaft 
. - _ 8 of the new plate cylinder 7 gets on the bearings 6 on 

66, a pair of roller support plates 67 are provided to 45 the plate cylinder carriers 5. This completes the replace- 
tumably support a plurality of guide rollers 68 therebe- ment of the plate cylinder 7. 

On the other hand, the used plate cylinder 7 sup- 
In use, the shaft 8 of the plate cylinder 7 to be used ported on the bearings 54 of the elevator conveyors 50 
next IS supported on a pair of the blocks 64 which are on is lowered onto the blocks 64 which are on the rollers 
the rollers 68 in the handcar 66. The handcar is pushed 50 62 on the roller support arms 60. It is then moved on to 
TO move on the rails 65 until the roller support plates 67 the rollers 68 on the handcar 66 and is moved to its 
on the handcar 66 are aligned with the roller support storing station by moving the handcar along the rails 65. 
plates 61 on each roUer support arm 60. The blocks 64 Such a locus of the movement of the bearings 36 may 
are then moved from on the rollers 68 on the handcar 66 be determined beforehand and memorized in a control- ' 
to on the rollers 62 on the roller support arms 60 until 55 
the blocks abut the positioning plates 63. The chains 52 



of the elevator conveyors 50 are moved in the direction 
of arrow on FIG. 5 until the bearings 54 secured to the 
chains 52 engage the shaft 8 of the new plate cylinder 7 
from under. The plate cylinder 7 is then conveyed up- 60 
wardly by the elevator conveyors 50. 

By repeating the abovesaid step, a plurality of new 
plate cylinders 7 can be supported on the bearings 54 of 
the elevator conveyors 50. The pair of the bearings 54 
just above the one supporting the plate cylinder should 65 
be kept vacant, as shown in FIG. 1. This'work for pre- 
paring thi ne.vt plate cylinders may be performed while 
the rotary press 1 is in operation. 



ler that the plate cylinder 7 supported on the suspending 
units 20 wai be conveyed within the shortest possible 
period of time uithout colliding or bumping any other 
part of the press. The suspending units 20 for moving 
the plate cylinder vertically and the travellers 40 for 
moving it horizotalJy may be controlled by use of the 
signals from the controller memorizing such a locus. 
Further, the elevator conveyors 50 may be controlled 
to coordinate the movement of their bearings 54 with 
the movement of the bearings 36 so that the replace- 
ment work will be controlled fully automatically. 

The arrangement of the present invention is such that 
all of the plate cylinders on one rotary press can be 
replaced automatically and simultaneously. 
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What we claim: 

1. A device for replacing plate cylinders for a color 
printer having a plurality of plate cylinders, said device 
comprising: 

a plurality of pairs of suspending means having a 
bearing adapted to support one end of the shaft of 
the plate cylinder and to be movable in a vertical 
direction for suspending the plate cylinder; 

a plurality of pairs of travelling means for moving the 
plate cylinder supported on said suspending means 
in a horizontal direction; and 

at least one pair of elevator conveyors having a con- 
veyor body movable up and down and a plurality 
of bearings secured to said conveyor body for sup- 
porting each end of the shaft of the plate cylinder; 

the bearings of said suspending means and the bear- 
ings of said elevator conveyors being arranged so 
that the plate cylinder on the bearings of said sus- 
pending means will be received by the bearings of 
said elevator conveyors either by moving the bear- 
ings of said suspending means downwardly past the 
bearings of said elevator conveyor or moving the 
latter upwardly past the former and so that the 



plate cylinder on the bearings of said elevator con- 
veyor will be received by the bearings of said sus- 
pending means either by moving the bearings of 
said elevator conveyor downwardly past the bear- 
5 ings of said suspending means or moving the latter 
upwardly past the former. 

2, The device as claimed in claim 1, wherein said 
suspending means comprises a threaded shaft extending 
vertically, a worm wheel engaging said threaded shaft, 

10 a worm gear engaging said worm wheel, and drive 
means for driving said worm gear to raise and lower 
said threaded shaft, said bearing being secured to the 
bottom of said threaded shaft. 

3. The device as claimed in claim 1, wherein said 
15 travelling means comprises a guide rail extending over 

the plate cylinder in a direction perpendicular to the 
axis of the plate clyinder, a pair of sprockets arranged 
under said guide rail, a chain passing around said 
sprockets, and drive means, 
20 4. The device as claimed in claim 1, wherein the 
bearings of said suspending means and the bearings of 
said elevator conveyors are of a top-open type. 
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[57] ABSTRACT 

In a priming machine, a medium applicator disposed 
downstream of printing units of the machine, in travel 
direction through the machine of a sheet being printed, 
the medium applicator having an assembly formed of a 
first roller for taking up medium from a supply con- 
tainer, a second roller for metering a quantity of the 
medium to be applied, and a third roller for transferring 
the medium, the third roller having a continuous cylin- 
drical surface with a rubber lining disposed thereon for 
directly applying the medium onto the sheet, the three 
rollers being in constant meshing engagement with a 
sheet-transfer cylinder during application of the me- 
dium, the mediiun applicator further comprising a plate 
cylinder having a cylindrical surface interrupted by a 
transverse channel and carrying a flexible relief plate 
having raised surfaces thereon, and another assembly of 
rollers for supplying medium from another supply con- 
tainer to the raised surfaces of the flexible relief plate, 
the plate cylinder being in operative engagement with 
the third roDer, 



f^rimary Examiner — Evan K. Lawrence 
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Gennan Pat. No. 20 20 584 is based upon a device for 

MEDIUM-APPLYING DEVICE IN A PRINTING avoiding smearing of the ink due to lacquering. By 

MACHINE means of a lacquering unit, the lacquer is applied to a 

printing-unit cylinder. This printing-unit cylinder, 
The invention relates to a medium applicator in. a S which has the same diameter as that of the cylinders of 
printing machine and, more particularly, to such a me- the preceding printing units, transfers the lacquer to the 
dium applicator which is disposed downstream of print- printed material. The disadvantages referred to herein- 
ing units of a printing machine, as viewed in travel before are also applicable to this construction and re- 
direction through the machine of a sheet being printed quire additionally, time-consuming cleaning work to be 
therein, the medium applicator having an assembly 10 performed on the rollers. Moreover, the construction of 
formed of a first roller for taking up medium from a the printing unit is complicated by having to attach the 
supply container, a second roller for metering a quantity lacquering unit to the rubber of blanket cylinder, 
of the medium to be applied, and a third roller for trans- further disadvantage of the state of art as exempli- 
ferring the medium, the third roller having a continuous fied by the references cited hereinbefore, is that, due to 
cylindrical surface with a rubber lining disposed 15 directions of rotation of the rollers, the format- 
thereon for directly applying the medium onto the related wiping by the ductor blade cannot be observed, 
sheet* the three rollers bang in constant meshing en- making impossible a precise wiping or removal of 
gagement with a sheet-transfer cylinder during applica- superfluous lacquer material 
tiOD of the medium. A medium applicator of this general u is an object of the invention of the instant applica- 
type has been described in my cornmonly owned co- 20 ^^^^ ^ provided a further improvement over the con- 
pending appfication Ser. No. 626,732 filed July 2, 1984, stmction in my aforementioned co-pending appUcation 
now abandoned. . ^ . . • ^ in the form of a supplemental medium-applying device 
A lacquenng or wnishmg devrcc m pnntog ma- ^^^^y^ especially for coating or lacquering 
chmcs has become known heretofore fro«» G^j;^ surfaces which are interrupted or spaced from one an- 
F^ibhdied Non-^^^ (DE-OS) 15 ^^^^ furthermore, to provide a supplementary 
30 46 257. This device mciudes a lacquer «or^^ ^^^^^^^ applicator or lacquerSg unit for ap^ying coai- 
supplycontamer and a ««>^f ^^^^^^ ings or for Lcquering ^ layers of any Xted thick- 
tank. The lacquer taken up by the scoopmg roller IS fed ^ ^ ^ j 

in metered fashion to an applicator roller. Two doctor ° r ^ ^i. u- * • *u 

„ . r u - *u Vr ^» »ft With the foregomg and other objects m view, there is 

roncB, by m^s of which a format-relattd feed 30 acSce with the nvention, in a prjnt- 

v,T*''^*t,*"°'^*''?u*^'*~''"*';?^ , tog machioe. a mednim-appllcator dispoUd down- 

blade apphcable against the metenng ToUei IS also pro- m«.aii«^ a uKuium oi^piilaiui u»|n.»<7a 

vided. This ductoTblade serves to^ wipe superfHious f «™ ^ r*"" f^^"^- 

lacquer from the metering roller and to return it to the * sheet bemg pnnt«i, 

supply container 35 the medium appUcator havmg an assembly formed of a 

A specific disadvantage of this heretofore known ^ * con- 

device is that the lacquer is fed to the varnishing or tamer, a se^nd roUer for metenng a quantity of the 
lacquering cylinder a distributor roller and an appli- medium to be apphcd, and a tod roller for tiansfernng 
cation roUer. Because of the relatively long transport * contmuous cylm- 

distance which the lacquer has to cover over many 40 ^ncal surface with a rubber Immg deposed thereon for 
roners until it reaches the printed sheet, the lacquer directly applymg the mednim onto the sheet, the three 
begins to set ie. no quick-drying lacquers can be used. ^"S »1«^8 engagemtmt with a 

Due to this limitatkm to slowly drying lacquers, when sheet-transfer cybnder durmg application of the me- 
the sheet is delivered the reverse side or back of the next <^ medium apphcator further compnamg a pUte 
following sheet wUl smear the lacquer and thus paste 45 cylinder having a cylindrical surfiace mtcmipted by a 
the sheets together. Consequently, no fnll sheet piles transverse channel and carrying a flexible rcUef plate 
can be set up, because the pile weight which is buUt up having raised surfaces thereon, and another assembly of 
at the delivery end and which applies a load to the rollers for supplying medium from another supply con- 
individual sheets also limits the lacquer layer thickness. to the raised surfaces of the flexible relief plate. 

In the device described in German Pat No. 23 45 183 50 the plate cylinder being in operative engagement with 
for applying a medium there are provided a dipping the third roller. 

roller, a metering roUer, an applicator roller, a back- ^ this lacquering device or medium application, it is 
pressure cylinder, a form cylinder and another appUca- possible to apply medium or lacquer by means of a 
tor roller. The two applicator rollers, the dipping roller . flexible relief or letterpress plate which is disposed on a 
and the metering roller are combined into a common 53 plate cylinder. Fields or sections of the most varied size 
structural uniu Within this structural unit, either the and shape are provided on this relief plate in order to 
dipping roller with the form cylinder or the first appU- perform the desired application of medium or lacquer- 
cator roller with the form cylmder or the second appli- ing of areas which are interrupted or spaced from one 
cator roller with the back-pressure cylinder can cooper- another. 

ate. 60 In accordance with a further feature of the invention, 

A disadvantage of this last-mentioned construction is the first, second and third rollers and the medium sup- 
that the lacquer must first be fed to the printed material ply container associated therewith form a first-medium 
via the form cylinder. The platen moimted on the applying device, and the plate cylinder, the other as- 
clamping device at the form cylinder forms a channel in sembly of rollers and the other supply container form a 
which the lacquer accimiulates after a given operating 65 supplementary medium-applying device, and means are 
time. This lacquer-accnmtilation results in an irregular included for operating the first medium-applying device 
lacquer application due to dripping of the lacquer down simultaneously with the supplementary medium-apply- 
onto the printed material. ing device. 
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In accordance with an added feature of the invention. delivery chain or conveyor 12 which then conveys it to 

the medium is a lacquer. the delivery pile 13. 

Both medium-applying or lacquering devices are Lacquer 16 is received in the supply tank 8 and serves 

used simultaneously in order to attain a maximum coat- for suitably treating or processing the sheet after it has 

ing thickness of the medium or lacquer at least at prede- 5 been printed. During the rotation of the dipping roller 

termined areas of the sheet 7, it picks up the lacquer 16 from the supply tank 8 and 

Other features which are considered as characteristic transfers the lacquer 16 to the metering roller 9. The 

for the invention are set forth in the appended claims, applicator roller 11 disposed in contact with the meter- 

Al though the invention is Dlustrated and described ing roller 9 transfers the lacquer 16 to the relief or letter- 
herein as embodied in medium-applying device in a 10 press plate on the plate cylinder 6 which is formed with 
printing machine, it is nevertheless not intended to be suitable recesses. The distributor roller 10 distributes 
limited to the details shown, since various modifications the lacquer uniformly in lacquering regions provided on 
and structural changes may be made therein without the applicator roller 11. The format-dependent lacquer- 
departing from the spirit of the invention and within the ing operation is effected by means of non-illustrated 
scope and range of equivalents of the daims. 15 conventional doctor-blade devices which are attachable 

The construction and method of operation of the to the metering roller 9, 

invention, however, together with additional objects The relief or letterpress plate disposed <mi the plate 

and advantages thereof will be best understood from the cylinder 6 is suitably furnished with surfeces required 

foDowing description of specific embodiments when for the lacquering process. The lacquer 16 adheres to 
read in connection with the accompanying single FIG- 20 the raised surfaces of the relief plate and at these loca- 

URE of the drawing which is a diagrammatic eleva- tions, is transferred to the roller 14. Further transfer of 

tional view of the printing machine having a first lac- the lacquer is effected via the roller 14 directly to the 

quering device and a doctor blade assembly arranged at sheet being printed which is located on the sheet-trans- 

an applicator roller and disposed in front of a delivery fer cylinder 15. 

unit and, in accordance with the invention, having a 25 With the foregoing embodiment of the invention, it is 

supplementary lacquering device located above the first possible to provide non-illustrated means either to use 

lacquering device. the first lacquering unit 4 individually or, if specific 

Referring now to the FIGURE ofthe drawing, there breaks or discontinuities Le. spacings, in the lacquer 

IS shown therein a last printing unit 1 of a printing ma- coating ^lied to the material being printed are re- 
chme having a conventional inkiag unit 2 and a convcn- 30 quired, to use the supplementary device 5 indwidually 

tional dampening unit 3. Following the last printing unit or, if special coating thicknesses of the lacqfter is re- 

1, in direction of feed of paper through the printing quired, to use the duplex lacquering unit, namely both 

machine from the right-hand side to the left-hand side of the first lacquering device 4 and the supplementary 

the drawing FIGURE, is a duplex lacquering unit lacquering device 5 simultaneously, 
formed of a first lacquering device 4 and a supplemen- 35 There are claimed: 

lary lacquering device 5 disposed above the first lac- 1. In a printing machine, a medium applicator dis- 

quering device 4. Printed sheets are coov^red from the posed downstream of printing units of the machine, in 

last printing unit 1 to the lacquering devices 4 and 5, the travel direction through the machine of a sheet 

respectively. After the consequent treatment or pro- being printed* the medium applicator having an assem- 
cessing ofthe sheets by the lacquering devices 4 and 5, 40 bly formed of a first roller for taking up medium from a 

respectively, die sheets are conveyed further by a deliv- supply container, a second roller for metering a quantity 

ery chain 12 to a delivery pile 13. of the medium to be applied, and a third roller for trans- 

The first lacquering device 4 includes a first roller 18 ferring the medium, the third roller having a continuous 
for taking up medium from a supply container 20, a cylindrical surface with a rubber lining disposed 
second roller 19 for metering a quantity of the medium 45 thereon for directly applying the medium onto the 
to be applied, and a third roller 14 for transferring the sheet, the three rollers being in constant meshing en- 
medium, the third roller having a continuous cylindrical gagement with a sheet-transfer cylinder during applica- 
surface with a rubber lining disposed thereon for di- tion ofthe medium^ the medium applicator further com- 
rectly applying the medium onto the sheet which is to prising a plate cyUnder having a cylmdrical surface and 
be processed. 30 carrying a flexible relief plate having raised surfaces 

The supplementary lacquering device 5 disposed thereon, and another assembly of rollers for supplying 
above the fust lacquering device 4 is made up of a lac- medium from another supply container to said raised 
quer supply vessel or tank 8 wherein a dipping roUer 7 surfaces of said flexible reUef plate, said plate cylinder 
rotates, and transfers lacquer successively to a metering being in operative engagement with the third roller, 
roller 9, a distributor roller 10 and an applicator roller 55 2. Medium applicator accoiding to claim 1 wherein 
11. The applicator roller 11 b in direct contact with a the first, second and third rollers and the medium sup- 
plate cylinder 6 which is provided with a flexible relief ply container associated tiierewith form a first-medium 
or letterpress plate 17 used for Uuxjuering. The plate applying device, and said plate cylinder, said another 
cylinder 6 transfers the lacquer applied thereto to the assembly of roUcrs and said another supply container 
roller 14 which, in turn, is in contact with the sheet- 60 form a supplementary medium applying device, and 
transfer cylinder 15. The sheet-transfer cylinder 15 has further includmg means for operating said first medium 
non-iUustrated grippcrs which are sunk below the outer applying device simultaneously with said supplemen- 
cylindrical surface tiiereof i.e. the back of the gripper is tary medium applying device, 
disposed lower than the surface of the sheet which is to 3. medium applicator according to claim 1 wherein 
be processed. After the consequent processing has been 65 the medium is a lacquer, 
performed, the cylinder 15 surrenders the sheet to the « • • « • 
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[57] ABSTRACT 

The coating apparatus disclosed in this application is for 
a printing press having a recessed printing cylinder. The 
mechanism comprises a frame, a iray mounted on the 
frame for holding a supply of the coating material and 
roller means carried by the frame for transferring the 
liquid coating material from the tray to the printing 
cylinder. A pair of track members extend upwardly and 
rearwardly from the press and the frame is mounted on 
these tracks for movement toward and away from the 
printing press cylinder. Means is provided for moving 
the frame between its remote position and its position 
adjacent the printing press cylinder. The roller means 
and the tray are preferably mounted on a subframe 
which is pivotally mounted on the frame and means is 
provided for pivoting the subframe so that the roller 
means will move into position for engagement with the 
printing press cylinder after the frame has been moved 
into its position adjacent the cylinder. Means is also 
provided for positively locking the frame in its position 
adjacent the cylinder. 

17 Qaims, 9 Drawing Figures 
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r T^. TT^n ^ . '"f press cylinder. The tray and roller means are orefer- 

"'^MOvSiS^'lSSSSSAS?^^ ablymou..edonasubfram\a.tacheda„dcarhed'lf^^^ 

vi:^Biji, IMOIVG ROLLER AND TRAY coater frame and the coater frame in turn in mounted on 

BACKGROrND ANn <;rrM\fAWV ncTWP . ^^^^^ ^^^^^ ^ provided for moving the 
BACKGROLND ANDSU^^ OF THE 5 frame and the subframe with the tray and roller means 

xiNvtsiN 1 luiN carried thereon, along the track means into and out of 

This invention relates to a liquid coater for supplying position adjacent the printing press cylinder, and means 

a liquid coating material to a printing press cylinder for is provided for moving the roller means into and out of 

transfer to the paper web or sheet being printed. The position for engagement with the printing press cylin- 

mechanism has particular application to a printing press der after the coater frame has been moved to its position 

having a recessed cylinder. The mechanism permits the adjacent the cylinder. It is preferred that there be a 

coating rollers and tray holding the coating material to means for locking the coater frame in its position adja- 

be selectively moved into and out of position for coat- cent the cylinder when it has been moved into that 

mg. W hen the coaimg rollers and tray are moved out of position. Once the frame has been moved into its posi- 

position they will not mterfere with the printing opera- 15 adjacent the printing press cylinder, and the sub- 

tion o: otherwise be m the way of the press operator. frame has been moved to position the roDer means into 

It has become common practice to utilize a coater for contact engagement with the printing press cyUnder 

applymg a hqmd coating matena] to the blanket of a the liquid coating material may be pick^ up from the 

moisture and oils and prevents smearing The coaters S.?ri ^ iJ ''^I ''f,'^' "^^'^^ 

for applymg this material generally utilize 7tray fo^^ ToSl ""tJe^^^^ means on the frame 

holding the liquid coating material and a feed roller 25 ^f^^^^ ''"^^ °*«f"* '^^^ the frame may 

rotating in the liquid coating material in the tray. A ^ ^ ""T ^ ^ ^''^ * v ""^^ ^^"^"'"^ ^ ^^^^ 

coater roller is in rotating engagement with the feed ^^^^J^f ' , 

roller and also in rotating engagement with the blanket ^T"^ ^^^"^ ^^^^ ^^^^ 

cylinder of the printing press. The coating material is ^^^^ ^ ^ mtemaUy threaded nut members 
picked up from the tray by the feed roller, transferred to 30 ^^^^^^ rotation adjacent opposite sides of the 

the coater roller, and retransferred to the blanket by the iT^mc. Extending through the nut members and 

coater roller. mounted in fixed position relative to the track means are 

Since the coater is an adjunct to the .printing press. ^ spaced parallel, externally threaded rods. The 

the main function of the press being to print, the coater means includes means intercomiecting the nut 

must be capable of being moved into and out of position 35 members and for rotating them in unison selectively in 

with respect to the blanket cylinder. The coater may be * direction which will move the frame toward the press 

retrofitted onto existing presses, or it may be worked cylinder and in the opposite direction away from the 

into existing press desigjns. In most presses, the coater P^^ss cylinder. 

can be easily added and is not in the way of the printing subframe is preferrably pivotally mounted on the 

operation of the press. However, in a number of print- 40 ^^ont arms of the frame so that when the frame has been 

ing presses, the blanket cylinder is recessed so that there moved to its lower-most position adjacent the press 

is veo' little room for the coater to be moved into posi- cylinder, the subframe may be pivoted or tilted for- 

lion for coating the blanket cylinder. Heretofore, it has wardly to bring the roller means into contact with the 

not been possible to utilize a coater with such presses printing press cylinder so that the coating material may 

because the coater would be in the way of the press 45 he applied to the printing press cylinder. 

operator and interfere with the normal printing opera- ootcrr r^^^^^rr^^^, ^ 

tion of the press. Thus, with presses such as the "Heidel- DESCRIPTION OF THE DRAWINGS 

berg Speed Master**, a separate coater was heretofore FIO- 1 is a perspective view of a coater constructed 

required. in accordance with this invention showing the coater 

The present invention obviates the need for a separate 50 moved out of its coating position, i.e. away from en- 

coater and permits the coater to be mounted on presses gagemcnt with the blanket cylinder of the web offset 

which have a recessed blanket cylinder. In accordance printing press. 

with this invention, the coater may be moved into and FIG. 2 is an enlarged side elevation view of portions 

out of position so that it does not interfere with the of the press and coater schematically showing the 

printing operation ofthe press and it permits the printed 55 coater after it has been moved to its coating position 

material to be coated as it is being moved through the adjacent the printing press cylinder, 

pnniuig press, thus, not only saving equipment, but FIO. 3 is an enlarged side elevation view of the same 

savuig time and labor by eliminating a separate opera- portions ofthe press and coater showing the pivotal or 

tion on a separate piece of equipment tilting movement of the subframe to cause the coater 

In accordance with one aspect of the invention, the 60 roller to engage the surface ofthe printing press cylin- 

coater mechanism for applying a liquid coating material der for Uie transfer of hquid coating material thereto 

to the recessed pnnimg press, cylinder comprises a FIG. 4 is a side elevation view of a portions of the 

frarne, a tray mounted on the frame for holding a supply coaler frame and track means, with pan of the track 

of the coatmg material and roller means carried by the means cut away to show pan of the drive means for 

frame :or transfemng the coating material from the tray 65 moving the frame of the coater along the track means 

to the prmtmg press cylmder. Track means is attached toward and away from the printing press cyUnder 

to the pnntmg press and extends from adjacent the FIG. 5 is a top plan view of ponions ofthe frame and 

panting press cylmder to a point remote from the print- track means with the subframe removed, shoxving the 
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drive means for moving the frame along the track 
means. 

FIG. 6 is a sectional end elevational view taken sub- 
stantialiy the lines 6 — 6 of FIG. 5. 

FIG. 7 is a sectional view taken across the front arms 
of the frame and showing the means for locking the 
frame into its lower-most position adjacent the press 
cylinder. 

FIG. 8 is an enlarged end elevational view of a por- 
tion of the locking mechanism showing the mechanism 
in its lacking position. 

FIG. 9 is a view similar to FIG. 8 showing the lock- 
ing mechanism after it has been moved to its unlocked 
posiiion and after the frame has been moved away from 
its position adjacent the press cylinder. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The coater 10 constructed in accordance with this 



roller pair 36 located adjacent the bottom of the side 
plate 26 roll along the bottom flange of the track 16. 
This is illustrated in FIG. L Similar pairs of rollers 34^ 
and 36a extend outwardly from the side plate 28 to 
5 rollably engage the top and bottom flanges, respec- 
tively, of the channel-shaped track 18. This is shown in 
FIGS. 5 and 6. As may also be seen in those figures, 
rollers 38 and 38ft rotating on vertical axes, engage the 
inside vertical surfaces of the tracks 16 and 18, respec- 
10 tiveiy. Thus, the coater carriage frame 24 is able to 
move up and down the angular tracks 16 and 18 on the 
rollers 34, 36 and 38 and 3Aa, 36a and 38a respectively. 

Means is also provided for forcibly moving the car- 
riage frame along the tracks and this is through a syn- 
15 chronized screw-thread drive. An externally threaded 
rod 40 is mounted between end mounts 42 and 44 at 
each end of the track 16. This rod which is a ball screw 
is mounted in fixed position and extends parallel to the 
track 16. Similarly, a ball screw 46 extends between end 
invention is illustrated in FIG. 1 where it is used on a 20 mounu 48 and SO at the ends of the track 18 and this ball 



web offset press IX The press has a blanket cylinder 14 
which is normally used in the offset printing operation 
of the press. However, printing presses of this type have 
a number of different printing stages, usually one for 
each color, and where one of the stages or printing 25 
roller sets is not being used for printing, it has been 
found convenient to utilize the blanket cylinder of that 
otherwise unused stage of the printing press as a means 
for appl>'ing a coating to the web or sheet as it moving 
through the press. The coating material is usually an 50 
aquaeous coating which provides moisture and oil resis- 
tant matte or glossy fmish to the pap>er and protects it 
from smearing. 

The particular press 12 illustrated in FIG. 1 has very 
little room within which to apply the coating material 35 
and heretofore it has been impossible to use a coater in 
such a press where the blanket cylinder was recessed 
and other ponions of the printing press prevented the 
coater from being moved rearwardly away from its 
coating position so that the blanket cylinder could be 40 
used for a printing operation as well as a coating opera- 
tion. 

In order to move the coater 10 into and out of posi- 
tion for applying the coating material to the blanket 
cylinder 14, a track means in the form of two channel* 45 
shaped tracks 16 and 18 are connected to the frame of 
the press 12 by means of supports 20 and 22, respec- 
tively (sec FIG. 5). The Uacks 16 and 18 extend up- 
wardly and rearwardly at an angle of approximately 45 
to 50 degrees from the horizontal. Mounted between 50 
the tracks 16 and 18 is a carriage frame 24 consisting of 
a pair of parallel side plates 26 and 28 and a pair of 
transverse bars 30 and 32 which extend between the side 
plates thus forming a substantially rectangular frame. 
The side plates 26 and 28 have arms 26a and 28o which 55 
extend forwardiy and outwardly at approximately a 
supplementary angle with the angle of the tracks 16 and 
18 so that these arms will be generally horizontal in 
their orientation ai all times and in all positions of move- 
ment of the carriage frame 24 relative to the tracks. 60 

The carriage frame 24 is mounted on the tracks for 
movement between a remote position as illustrated in 
FIG. 1 and a posiiion where the coater is adjacent the 
blanket cylinder 14 of the printing press, schematically 
illustrated in FIGS. 2 and 3. For this purpose, on each 65 
of the side plates 26 and 28 there are two pairs of rollers. 
Roller pair 34 adjacent the top of the side plate 26 roll 
along the top flange of the channel -shaped track 16 and 



screw is also mounted in fixed position and extends 
parallel to the track 18. Extending outwardly from side 
plate 26 of the carriage frame are a pair of support 
brackets 48 and 50, and joumalled for rotation between 
these brackets is a sprocket 52, a connector 54 and a ball 
nut 56. The sprocket, connector and ball nut surround 
the ball screw 40, and the internally threaded ball nut 56 
is in threaded engagement with the threads of the ball 
screw 40. Similarly, on the opposite side of the carraige 
frame, a pair of spaced brackets 58 and 60 extend out- 
wardly from side plate 28. Joumalled for rotation be- 
tween these brackets is a sprocket 62, a connector 64 
and a ball nut 66, all of which surround the ball screw 
46. The connectors 54 and 64 connect the sprockets 52 
and 62 to their respective ball nuts 56 and 66. The 
sprockets 52 and 62 are operatively connected together 
and driven in unison by means of a sprocket ch^ 68. 
The sprocket chain in turn is driven by means of a 
motor 70 operating through a reduction gear box 72 and 
a drive sprocket 74. On either side of the drive sprocket 
74 are idler sprockets 76 and 78. 

Thus, the carriage frame 24 may be rolled along the 
tracks 16 and 18 through operation of the motor 70 
which may be driven in the forward or reverse direc- 
tions to drive the sprocket chain 68 and the sprockets 52 
and 62. These sprockets, which are connected to the 
ball nuts 56 and 66, respectively, will rotate these ball 
nuts relative to the ball screws 40 and 46, respectively, 
causing the ball nut 56 to move up or down on the ball 
screw 40 and the ball nut 66 to move or down on the 
ball screw 46, thereby driving the carriage frame 24 
upwardly or downwardly, depending upon the direc- 
tion of operation of the motor 70. 

While the ball nuts .56 and 66 may be any kind of 
internally threaded member to mate with the externally 
threaded rods 40 and 46 respectively, it is preferred that 
these be ball nuts and rods. The ball nuts have ball 
bearings arranged in an internally threaded fashion and 
the external threads of the ball screw 40 are adapted to 
mate with the ball bearings thus providing a very low 
friction type of connection between threse two mter- 
nally and externally threaded members. 

The frame 24 is adapted to be moved between an 
elevated and rearwardly disposed position substantially 
as illustrated in FIG. 1 to a lowered and forwardiy 
disposed coating position as shown schematically in 
FIG. 2. In this lowered position, the rounded forward 
end of the arm 26a will seat in a positioning block 80 
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mounted on one side of the press frame, and the corre- It is important to note that the locking pins 84 and 86 
sponding arm 28a of side plaie 28 will seat within a form the pivotaJ axis of the subframe 106 and when 
correspondingly positioning block 82 mounted on the these pins enter their respective keeper holes BOa and 
opposite side of the press frame (see FIGS. 1, 2 and 7). 82fl, the pivotal axis of the subframe and of the coater 
Means is provided for locking the carriage frame in 5 roller 112 will be accurately determined and will be 
its lowered position adjacent the blanket cylinder of the firmly anchored in place relative to the press 12, pre- 
press. This mechanism is illustrated in FIGS. 7-9. The venting movement of this pivotal axis during the coat- 
positionmg blocks 80 and 82 mounted on opposite sides i^g operation. 

of the frame of the press 12 have holes SOa and 82fl, When the coater frame has been moved to its lower- 
respectively, which serve as keepers for the locking 10 most position adjacent the blanket cylinder 14, and the 
pms 84 and 86. As shown in FIG. 7, when the side plate arms 26fl and 2Sa have been locked in their position. As 
arms 26a and 28a of the carriage frame have been previously described, the coater roller 112 will be posi- 
moved into position in seating engagement with the tioned in spaced relationship with the blanket cylinder 
positioning blocks 80 and 82 respectively, the locking or<ler to bring the coater roller into contact with 
pins 84 and 86 wUl align with the respective holes 80a blanket cylinder 14, the subframe 106 is pivoted 
and 82a on the positioning biocks. In FIG. 7, the lock- ^^^^ now firmly anchored locking pins 84 and 86 
ing pins are in position within the keeper holes 80j and ^^^^ position illustrated in FIG. 2 to the position 
826. thus locking the carriage frame arms 26fl and 28a in illustrated in FIG. 3. This pivoting or tilting movement 
their lowermost position. ^^^^^ subframe may be accomplished by means of an air 
In order to effect locking and unlocking movements cylinder 114 pivotally mounted on the subframe and 
of the locking pins 84 and 86, a pair of air cylinders 88 ^^"^8 a moveable piston 116. An operating rod 118 is 
and 90 are provided and these are controlled by means Pivotally connected to a rigid upstanding arm 120 
of an air valve 92. As may be seen in FIGS. 8 and 9. niounted on the carriage 24. The air cylinder is operated 
each of the air cylinders 88 and 90 has a moveable pU- ^^^^^ previously de- 
ton 94 which has a lost motion connection with the l^H^^ connection with the locking mechanism, 
shank 96 of the locking pin, and at the end of the shank ^^^^ P't^'L "^TC^^ elevated position 
there is an enlarged head portion 98. The shank 96 is of ^"^^trated m FIG 2, the subframe is in us normal hori- 
substantially smaller diameter than the diameters of L^^^^.r^M ^IT^ 

either the head portion 98 or the locking pins 84 and 86. Toi^fo ^^^v' k' '^'i^'^- 

and there are air pons 100 and 102 for cylinder 90 and Ti^f^j^,!^^^^^^^^ the controlling air valve 

corresponding air ports 104 and 106 for the air cylinder ^^^^ ^^^^^^ 

pins 84 and 86 to the posi- 

M thr«,'^on oT^l n -^^^ « ^ be accurately determined, it is 

Jah^ Vp?r^ H • ^ P"^"'^ be a rigid arm U2 which extends 

itS^ if ^ fj°' ' I^Pae' the forwardly to engage the fraiie of the press 12 when the 

™ h^^ It nf 1""' V ^ *M*t ?f subframe 106 h;^ been dlted to its poidtion as iUustrated 

keeper hole Si, of the positioning block 82. When .t .s i„ piG. 3. In the illustrated embodiment, the air piston 

des.red to unlock the arms of the carnage frame the a.r 40 lU is pivotally mounted on the subfraike 106 sS that 

Ixtfi? nLT^^S "Tl "k""'" "'o^r w ^ben the subfr^e is tilted or pivoted about is axis, the 

exi air pon lDO/rh.s will dn ve the piston 94 to the left air cylinder 114 may also be tilted about its axis. 

Frr 0 .° ""'^u ? ^T^'!?." "^^".T''"^ P«f«™«» embodiment has been de- 

K !i H . K '"r,, u 'f f< h«d 98 and dnvcs scribed only by way of example and it will be appreci- 

tha head together wnh the shank 96 and the lockmgpm 45 ated that there are many m«5dilications which can be 

86 to the left, thereby withdrawmg the pm 86 from the ^ without departing from the spirit and scope of the 

keeper hole 82a „„ . . , . . , invention as hereinafter claimed. For example, various 

The operanon of Uie air cybnder 88 1$ identical and other track arrangemenU can be employed for moving 

simultaneous when the au- valve 92 permits air to enter the carriage 24 up and down, and the means for forcibly 

air port 100 it a^so pemuts air to enter air port 104 of 50 moving the carriage along the tracks may also be var- 

cyluider 88 so that both pistons of the air cylinders are ied. If desired, the rods 40 and 46 could be rendered 

dnven outwardly to dnve the pins 84 and 86 into their moveable with the ball nutt 56 and 66 staUonary. In this 

respective keepers 80fl and 82a to lock the arms of the manner, the motor for rotating the rod 40 and 46 could 

carnage frame in position. When the air valve 92 is be located on the track. However, this is not preferred, 

reversed and air IS permitted to enter air port 102 of the 55 Various other and weU known locking mechanisms 

cylinder 90. it also enters air port 105 of the cy Under 88 could be used to lock the frame in its lowered position 

to dnve the respective pistons 94 inwardly toward one adjacent the blanket cylinder and various means other 

another e.xtracung the locking pins 84 and 86 from their than that disclosed can be used to tilt the subframe into 

respective keepers thereby unlocking the arms 26a and contact with the blanket cylinder. 

28a of the carriage frame. 60 The coater described herein solves the problem of 

Pivotally mounted on the locking pins 84 and 86 is a how to provide a coater for the blanket cylinder where 
subframe 106 on which is carried a tray 108. a feed that blanket cylinder is recessed and where the rear- 
roller 110 and the coater roller 112. The liquid coating ward movement of the coater away from the blanket 
material is contained in the tray 108 and is picked up by cylinder would be normally prohibited, 
the feed roller 110 and applied to the coater roller 112 in 65 What is claimed is: 

the usuaJ and well known manner. The coater roller is 1. In a printing press having a recessed printing press 

then adapted to contact the blanket cylinder 14 to apply cylinder, a coater for applying a liquid coating material 

the coating material to the blanket cylinder. to the printing press cylinder, said coater comprising a 
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frajne» a tray mounted on said frame for holding a sup- 
ply of coating material, roller means carried by said 
frame for transferring coating material from said tray to 
the printing press cylinder, track means attached to the 
printing press and extending from adjacent said printing 
press cylinder to a point remote from said printing press 
cylinder, frame moving means for moving said frame 
and said tray and roller means carried thereby along a 
first path defined by said track means into and out of 
position adjacent said printing press cylinder, and tray 
and roller moving means for moving said roller means 
along a second path which differs from and intersects 
said first path into and out of position for engagement 
with the printing press cylinder after said frame has 
been moved to its position adjacent said cylinder, 
whereby liquid coating material may be picked up from 
said tray and applied to said printing press cylinder by 
said roller means. 

2. The structure of claim 1 wherein said track means 
comprising a pair of spaced parallel rectilinear tracks. 

3. The structure of claim 2 wherein said tracks extend 
upwardly and rearwardiy from adjacent said printing 
press cylinder, 

4. The structure of claim 2 and further including 
frame locking means for locking said frame in position 
adjacent said printing press cylinder while permitting 
said tray and roller moving means to move said roller 
means transversely into and out of position for engage- 
ment with said printing press cylinder. 
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reached its position for engagement with said cylinder, 
whereby the coating position of said roller means may 
be accurately determined. 

12. The structure of claim 10 wherein said subframe 
moving means comprises an air cylinder mounted on 
said frame having a moving piston operatively con- 
nected to said subframe. 

13. The structure of claim 4 wherein said frame lock- 
ing means comprises latch means carried on said frame, 
keeper means carried by said printing press and means 
for forcibly moving said latch means into said keeper 
means when said frame has been moved into a position 
adjacent said cylinder. 

14. The structure of claim 13 wherein said means for 
forcibly moving said latch means includes at least one 
piston having a lost motion connection with said latch 
means, whereby said latch means may be driven by 
impact into and out of engagement with said keeper 
means. 

15. The structure of claim 14 wherein said latch 
means includes a pair of latch pins on opposite sides of 
said frame, and said fluid actuated piston means com- 
prises a pair of pistons, each having a lost motion con- 
nection with a respective one of said latch pins, and 
means for moving said pistons selectively in opposite 
directions, whereby said latch pins may be simulta- 
neously driven by impact into and out of engagement 
with said keeper means. 

16. In a printing press having a recessed printing press 



5. The structure of claim 1 wherein track-engaging 30 cylinder* a coater for applying a liquid coating material 

to the printing press cylnder, said coater comprising a 
frame, a subframe pivotally mounted on said frame and 
carrying a tray for holding a supply of coating material 
and roller means for transferring the coating material 
3S from said tray to the printing press cylinder, a pair of 
spaced tracks attached to the printing press and extend- 
ing from adjacent said printing press cylinder to a point 
remote from said printing press cylinder, first drive 
means for moving said frame along said tracks toward 



roller means is provided on said frame for engaging said 
track means whereby said frame may be rollaby moved 
along said track means. 

6. The structure of clami 1 wherein said frame mov- 
ing means comprises 
fu^t threaded means on said frame, 
second threaded means on said track means in 
threaded engagement with said first threaded 
means, 



drive means for rotating one of said threaded means 40 and away from a position adjacent said printing press 



relative to the other, whereby said frame may be 
selectively moved along said track means toward 
and away from adjacent said printing press cylin- 
der. 

7. The structure of claim 6 wherein said first threaded 45 
means comprises at least one internally threaded nut 
member, and said second threaded means comprises at 
least one externally threaded rod member. 

8. The structure of claim 7 wherein sakJ nut member 
is joumalled for rotation on said frame, said rod member 
is mounted in fixed position relative to said track means, 
and said drive means is operatively connected to said 
nut member to selectively route ^said nut member rela- 
tive to said rod member. 

9. The structure of claim 8 wherein said nut member 
is a ball nut. 

10. The structure of claim 1 wherein said tray and 
roller moving means comprises, a subframe pivotally 
mounted on said frame and carrying said tray and roller 
means, and subframe moving means for pivotally mov- 
ing said subframe between a first position wherein said 
roller means is out of engagement with said printing 
press cylinder and a second position wherein said roller 
means is in position for engagement with said cylinder. 

11. The structure of claim 10 and further including 
stop means mounted on said subframe in position for 
engaging the printing press and stopping the pivotal 
movement of said subframe when said roller means, has 
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cylinder, means at the pivotal axis of said subframe for 
locking said frame in its position adjacent said printing 
press cylinder, whereby the pivotal axis of said sub- 
frame will be accurately fixed relative to the press, and 
second drive means for pivotally moving said roller 
means into and out of position for engagement with the 
printing press cylinder after said frame has been moved 
to and locked in its position adjacent said cyiindett 
whereby liquid coating material may be picked up from 
said tray and applied to said printing press cylinder. 

17. In a printing press having a recessed printing press 
cylinder, a coater for applying a hquid coating material 
to the printing press cylinder, said coater comprising a 
frame, a tray mounted on said frame for holding a sup- 
ply of coating material, roller means carried by said 
frame for transferring coating material from said tray to 
the printing press cylinder, track means attached to the 
printing press and extending from adjacent said printing 
press cylinder to a point remote from said printing press 
cylinder, frame moving means for moving said frame 
and said tray and roller means carried thereby along 
said track means into and out of position adjacent said 
printing press cylinder, and tray and roller moving 
means for moving said roller means into and out of 
position for engagement with the printing press cylin- 
der after said frame has been moved to its position adja- 
cent said cylinder, whereby liquid coating material may 
be picked up from said tray and applied to said printing 
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press cylinder by said roller means, said frame moving 
means comprising a pair of internally threaded nut 
members joumaJled for rotation on opposite sides of 
said frame, a pair of spaced parallel externally threaded 
rods mounted in fixed position relative to said track in 
threaded engagement with said nut members, and drive 
means operatively interconnecting said nut members for 



10 



rotating said nut members in unison relative to said rods 
selectively in one direction to move said frame along 
said track means toward said printing press and in the 
opposite direction to move said frame away from said 
pnnting press. 
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0 Slip sheet Insertion-delivery apparatus for sheet*fed printing press. 



0 In a slip sheet insertion-delivery apparatus, a 
Ii^uraiity of printing sheet grippers opposite to some 
plurality of gripper pads mounted on a gripper 
pd<i shaft and slip sheet grippers opposite to the 
remaining gripper pads are mounted on one gripper 
^aft. The slip grippers are loosely fitted on the 
gifipper shaft through corresponding torsion springs. 
^ 'cam mechanism is arranged to simultaneously 
dpen/close the printing and slip sheet grippers near 
a cylinder. Another cam mechanism including a plu- 
rality of cams is arranged to simultaneously 
open/close only the slip sheet grippers at a slip 
sheet insertion position. 
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Slip Sheet Insertion-Delivery Apparatus For Sheet-fed Printing Press 



Background of the Invention 

The present invention relates to a siip sheet 
insertion-delivery apparatus for inserting and de- 
livering a slip sheet between adjacent printing 
sheets in order to prevent offsetting when sheets 
are delivered and staclted in a sheet-fed printing 
press. 

In a sheet-fed printing press, a sheet conveyed 
by a delivery chain after printing is released at a 
rear end of a convey path and is dropped and 
stacked on a stack board. However, an ink on a 
sheet immediately after printing is not yet dried, 
and if such sheets are stacked in this state, offset- 
ting occurs. In order to prevent this, in a conven- 
tional pnnting press, powder is sprayed on a print- 
ed surface between a printing apparatus and a 
delivery apparatus or a printed surface is dried 
upon radiation of an infrared ray. 

However, like in intaglio printing, a thickness of 
afi^ink film on a printed surface reaches several 
tens of microns, i.e., about ten times that in a 
lithographic printing press. In this case, even 
tHiibugh a printed surface is fordbly dried by an 
infrared ray, drying is not sufficient. If powder is 
si^yed on a printed surface, quality of a printed 
product is degraded* Therefore, a slip sheet 
ir^Sertion-delivery apparatus which inserts a slip 
s6ej9t between adjacent printing sheets when the 
sleets are delivered on a stack tx>ard has been 
c^ventionally used. 

: : Figs. 6 and 7 show a conventional slip sheet 
irgertion-delivery apparatus. In Rgs. 6 and 7, a 
plurality of pairs of right and left gripper rod hold- 
ers 2 are disposed at predetermined intervals be- 
tween a pair of right and left delivery chains 1 
which fravei while circulating between a printing 
apparatus and a delivery apparatus. A gripper rod 
6 consisting of a stationary gripper pad shaft 3, a 
pivotal printing sheet gripper shaft 4 and a pivotal 
slip sheet gripper shaft 5 is axiaily supported be- 
tween each pair of right and left gripper rod holders 
2. A plurality of gripper pads 7 are parallelly split- 
fixed on tiie gripper pad shaft 3. A plurality of 
printing sheet grippers 8 and slip sheet grippers 9 
are parallelly split-fixed to tiie gripper shafts .4 and 
5, respectively, to have different phases as those of 
tiie gripper pads 7. Cam levers i:? and 13 on which 
cam followers 10 and 11 are pivotally mounted on 
their free end portions, respectively, are axiaily 
mounted on the shaft end portions of the gripper 
shafts 4 and 5. Upon traveling of the delivery 
chains 1. the cam followers 10 and 11 face cams 
provided near a printing cylinder on tiie side of a 



frame at a delivery position, so as to open the 
grippers at a predetennined timing. 

With the above arrangement, when the delivery 
chains 1 travel and the cam follower 10 is in 

5 contact with the cam near the printing cylinder, 
only the printing sheet grippers 8 are opened and 
closed to regrip the printing sheet from the grip- 
pers of the printing cylinder. Then, the sheet is 
conveyed to be gripped by the printing sheet grip- 

10 pers 8 and the gripper pads 7. Upon regripping, 
since the slip sheet grippers 9 are kept closed, a 
sheet 14 is gripped by the printing sheet grippers 8 
to cover the slip sheet grippers 9. as shown in Fig. 

8. When the gripped edge of the sheet 14 con- 
is veyed in this manner has reached in front of the 

stack board, a slip sheet Is fed onto a feeder 
board, and tiie cam follower 11 faces tiie cor- 
responding cam, so that tiie slip sheet grippers 9 
are opened and closed while causing the printing 

20 sheet 14 to leap up, and grip the slip sheet be- 
tween themselves and the gripper pads 7. There- 
after, when the slip sheet has reached the stack 
board, the grippers 8 and 9 are simultaneously 
opened to deliver the printing sheet 14 and the slip 

25 sheet to overiap each other. 

However, in the conventional slip sheet 
insertion-delivery apparatus, since each pair of the 
gripper. rods 6 comprise the two gripper shafts 4 
and 5 for the printing sheet and the slip sheet, the 

30 overall traveling mechanism including the gripper 
rod holders 2 is heavy, ttius interfering witii high- 
speed and smooth operation. As descril>ed above, 
the printing sheet 14 covers the slip sheet grippers 

9, as shown in Fig. 8. When the slip sheet is 
as gripped, tiie slip sheet grippers 9 must be opened 

while causing the printing sheet 14 to leap up, the 
printing sheet 14 is easily torn. In order to prevent 
this, a pitch indicated by p in Fig. 8 between the 
grippers 8 and 9 must be increased or a gripping 
40 margin of tiie slip sheet gripper indicated by t in 
Fig. 7 must be decreased. Therefore, paper sheets 
may be wasted due to misgripping. Thus, the op- 
eration is unstable, and adjustment is not easy. 

46 

Summary of the Invention 

It is a principal object of tiie present invention 
to provide a slip sheet insertion-delivery apparatus 
50 for a sheet-fed printing press, which can realize a 
high-speed, smooth operation and allows easy ad- 
justment 

It is another object of the present invention to 
provide a slip sheet insertion-delivery apparatus for 
a sheets printing press, wherein a printing sheet 
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can be prevented from being torn by slip sheet 
gnppers and hence a stable operation can be per- 
formed. 

In order to achieve the above objects* there is 
provided a slip sheet insertion-delivery apparatus 
for a sheet-fed printing press, comprising a plural- 

* ity of delivery gripper rods supported between right 

and left delivery chains at predetermined intervals 

V and each consisting of a gripper shaft and a grip- 

per pad shaft, a plurality of gripper pads arranged 
along each of the gripper pad shafts, a plurality of 
printing sheet grippers fixed on each of the gripper 
shafts at positions corresponding to some of the 
plurality of gripper pads, a plurality of slip sheet 
gnppers loosely fitted on each of the gripper shafts 
through torsion springs at positions conresponding 
to the remaining gripper pads, a cam mechanism 
for reciprocally pivoting each of the gripper shafts 
through a predetermined angle at a regrippmg po- 
sition from a cylinder so as to simultaneously 
open/close the printing sheet grippers and the slip 
sheet grippers and another cam mechanism com- 
prising a plurality of cams with which cam followers 
Qf, the slip sheet grippers are in contact, for 
djgening/closing only the slip sheet grippers at a 
sifp sheet insertion position. 

^ief Description of the Drawings 

,f Figs. 1 to 5 show a slip sheet insertion-delivery 
^paratus for a sheet-fed printing press according 
to an embodiment of the present invention, in 
which 

Fig. 1 is a side view of a portion near a slip 
^6et insertion position of an intaglio printing press 
tb^which the present invention is applied, 
w; Fig. 2 is a side view of a portion near grip- 
pIjs and gripper pads in an upper travel portion of 
a^delivery chain, 

Ftg. 3 is a plan view of Fig. 2, 

Ftg. 4 is a schematic plan view of the overall 
apparatus, and 

Fig. 5 is a schematic side view of an Intaglio 
pnnting press to which the present invention is 
applied: and 

Rgs. 6 to 8 show a conventional slip sheet 
insertion-delivery apparatus in a sheet-fed printing 
press, in which 

Fig. 6 is a schematic plan view of the ap- 
paratus. 

Rg. 7 is an enlarged sectional view taken 
along a line A-A in Rg. 6. and 

Rg. 8 is a schematic front view when viewed 
from a direction B in Rg. 6. 



Description of the Preferred Embodiment 

An embodiment of the present invention will be 
described with reference to Figs. i to 5. 

5 As shown in Rg. 5, in a printing unit 20 of the 

printing press, a copperplate cylinder 21 having an 
outer surface on which a copperplate is mounted, 
and an impression cylinder 23 which comprises 
four arrays of a plurality of gnppers 22 in gaps of 

TO the outer peripheral surface thereof are arranged 
so that their surfaces oppose each other. A form 
roller 25 of an inking apparatus 24 and a wiping 
roller 28 are in contact with the copperplate cyl- 
inder 21 . A feedboard 28 compnsing a front lay 27 

75 at its front end portion is supported obliquely above 
the impression roller 23 through swing grippers 29. 

With the above an-angement. a pnnting sheet 
30 fed onto the feedboard 28 in a paper sheet 
feeder is vertically registered by the front lay 27. 

20 and is then gripped by the swing grippers 29. 
Then, the sheet 30 is regripped by the grippers 22 
of the impression cylinder 23 and then passes 
between the impression cylinder 23 and the 
copperplate cylinder 21. In this case, an image is 

25 fonried on the plate surface of the copperplate 
cylinder 21 by cooperation of the inking apparatus 
24 and the wiping roller 26. The image is ti^ans- 
ferred onto the printing sheet 30 passing between 
the cylinders 23 and 21 , thus performing printing. 

30 A delivery cylinder 31 is in contact with tiie 
surface of the impression cylinder 23, and a pair of 
right and left delivery chains 35 are looped be- 
tween a pair of right and left sprockets 32 coaxially 
p>rovided on the delivery cylinder 31 and sprockets 

35 34 of a delivery apparatus 33. A vertically movable 
stack board 36 is disposed in the delivery appara- 
tus 33, and a distal end of a feedboard 38 on which 
a slip sheet 37 fed from the paper sheet feeder Is 
slid and stopped is arranged adjacent to the end of 

40 the delivery chains 35. A plurality of substantially 
rectangular gripper rod holders 39 are fixed to the 
delivery chains 35 at predetemnined intervals. A 
stationary gripper pad shaft 41 and a pivotal grip- 
per shaft 42 constituting a gripper rod 40 are 

46 axlally supported between the right and left gripper 
rod holders 39, Reference numerals 43 denote 
coupling plates which are iocated at a plurality of 
positions of each gripper rod 40 and are fixed to 
the gripper pad shaft 41. A hole formed on each 

50 coupling plate 43 pivotaJly supports the corre- 
sponding gripper shaft 42. thus regulating flexure 
of the gripper shaft 42. A plurality of gripper pads 
44 are" Split-fixed onto the. gripper pad shaft 41 at 
substantially predetemr^ined intervals. A cam lever 

55 46 having a cam follower 45 at its free end portion 
is axially mounted on the shaft end portion of tfie 
gripper shaft 42. A plurality of printing sheet grip- 
pers 47 and a plurality of slip sheet grippers 48 
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having substantially the sanne structure are alter- 
nately arranged on the gripper shaft 42 to face 
some gripper pads 44 and the remaining gripper 
pads 44. respectively. The printing sheet grippers 
47 of the grippers 47 and 46 are fixed to the 
gripper shaft 42. and are pivoted integrally with the 
gripper shaft 42. Each slip sheet gripper 48 Is 
pivotally fitted on the gripper shaft 42 and is biased 
by a pivoting force in a gripper closing direction as 
a counterclockwise direction in Rg. 2 by torsion 
coil springs 50 interposed between adjacent collars 
49, Each slip sheet gripper 48 is integrally formed 
with a cam lever 52 on which a cam follower 51 is 
pivotally supported at its free end portion, and an 
incitnation angle of the cam lever 52 indicated by 8 
in Rg. 2 is formed to be substantially the same as 
that of the cam lever 46. Rgs* 3 and 4 illustrate the 
cam lever 52 in detail. A single cam 53 having an 
arcuated cam surface which is almost concentrical 
with the sprockets 32 and 34, and a plurality of 
cams 54 are disposed near the sprockets 32 as a 
regripping portion from the impression cylinder 23 
and near the sprockets 34 corresponding to a slip 
sheet insertion position so that the cam follower 45 
md a plurality of cam followers 51 face the cor- 
risponding cam surfaces. The cam 53 is fixed to 
the frame. However, the cams 54 are stationary 
Supported on a stay 55 coupling the right and left 
fi^es. When the delivery chains 35 travel and the 
cam follower 45 is brought into contact with the 
cam surface of the cam 53, ttie gripper shaft 42 is 
rfvoted to simultaneously open all the printing 
^eet grippers 47 and the sfip sheet grippers 48. 
"Thereafter, the grippers 47 and 48 are simufta- 
nepusly closed. As a result, a printing sheet 30 is 
^pped by both the printing sheet grippers 47 and 
th'e slip sheet grippers 48. When the grippers 47 
aid 48 gripping the printing sheet 30 have reached 
t^ cams 54 and the cam followers 51 face the 
dam surfaces of the corresponding cams 54, the 
slip sheet grippers 48 are opened against the bias- 
ing force of the torsion coil springs 50, and there- 
after, the slip sheet grippers 48 are closed to grip 
the slip sheet 37 on the feedboard 38. A delivery 
cam 56 is provibed on the frame above the stack 
board 36 in correspondence with the cam follower 
45- When the grippers 47 and 48 gripping the 
printing sheet 30 and the slip sheet 37 pass by the 
center of the stack board 36, the cam follower 45 is 
brought into contact vsith the cam surface of the 
delivery cam 58, and the printing sheet grippers 47 
and the slip sheet grippers 48 are simultaneously 
opened and deliver the printing sheet 30 and the 
slip sheet 37 onto the stack board 36 to overiap 
each other. 

A defivery operation of the printing press with 
the above anangement will be described. The 
printing sheet 30 and the slip sheet 37 are fed onto 
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the feedboards 18 and 38 at predetermined timings 
to start a printing operation. As described above, 
the printing sheet subjected to intaglio printing is 
gripped by the grippers 22, and the gripped edge 

5 of the sheet reaches a contact point with the deliv- 
* ery cylinder 31 . At this time, since the cam follower 
45 is brought into contact with the cam surface of 
the cam 53. the printing sheet grippers 47 and the 
slip sheet grippers 48 are simultaneously opened 

TO and are tiien ctosed, and the grippers 22 are 
opened. Therefore, the printing sheet 30 is regrip- 
ped by both the grippers 47 and 48. Upon traveling 
of the delivery chains 35, when the printing sheet 
30 which is conveyed while being gripped by the 

75 grippers 47 and 48 has reached a slip sheet inser- 
tion position, all the cam followers 51 are in contact 
with the corresponding cam surfaces of the cams 
54 at the same time, and the slip sheet grippers 48 
are opened against the biasing force of the torsion 

20 coil springs 60. Thereafter, the cam followers 51 
pass by the cam surfaces and the grippers 48 are 
closed. The slip sheet grippers 48 grip the slip 
sheet 37 on the feedboard 38. As a result, the 
printing sheet 30 and the slip sheet 37 are gripped 

25 by the grippers 47 and 48 while normally overtap- 
ping each other. The conveyed sheets 30 and 37 
are released from the grippers 47 and 48 when the 
cam follower 45 is in contact with the cam surface 
of the delivery cam 56 to simultaneously open the 

30 grippers 47 and 48. Then, the sheets 30 and 37 are * 
dropped and stacked on the stack tx>ard 36. More 
specrficaliy. since the printing sheets 30 and the 
slip sheets 37 are alternately stacked on the stack 
board 36. no offsetting occurs. The grippers 47 and 

35 48 releasing the sheets 30 and 37 are closed when 
the cam surface is ended, and are moved toward 
the printing unit. 

In this manner, when the printing sheet 30 is 
regripped from the grippers 22 of the impression 

40 cylinder 23, the sheet 30 is gripped by k>oth the 
grippers 47 and 48. and at the slip sheet insertion 
position, only the slip sheet grippers 48 are opened 
to grip the slip sheet 37, Therefore, when the slip 
sheet grippers 48 are opened, they do not cause 

45 the printing sheet 30 to leap up unlike in the 
conventional apparatus. 

As can be understood from the above descrip- 
tionr according to the present invention, in a slip 
sheet insertion-delivery apparatus for a sheet-fed 

so printing press, a plurality of printing sheet grippers 
facing some of a plurality of gripper pads arranged 
along a gripper pad shaft and a plurality of slip 
sheet grippers facing the remaining gripper pads 
are anranged along a single gripper shaft. The 

55 printing sheet grippers are fixed to the gripper 
shaft, and the slip sheet grippers are loosely fitted 
on the gripper shaft through torsion coll springs. 
The printing sheet grippers and the slip sheet 
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grippers are simuttaneously opened/closed by a 
cam mechanism arranged near a printing cylinder, 
and only the slip sheet grippers are opened/closed 
by another cam mechanism arranged at a slip 
sheet insertion position. Thus, a printing sheet re- 
leased from the grippers of the printing cylinder are 
regripped and conveyed by both the printing sheet 
gnppers and the slip .sheet grippers. and at the slip 
sheet insertion position, only the slip sheet grippers 
are opened to gnp a slip sheet The slip sheet 
grippers can k>e prevented from tearing the printing 
sheet when they are opened. Therefore, a prtch 
between adjacent grippers can be decreased, and 
a gripping margin of the grippers can be increased. 
The number of wasted sheets due to mtsgripping 
can be decreased, and adjustment of a regripping 
timing can be facilitated like in a non-slip sheet 
version printing press. Since the printing sheet is 
gripped by both the printing sheet grippers and the 
slip sheet grippers over a long distance, an ideal 
number and arrangement of gnppers like in a non- 
siip sheet version, printing press need not be modi- 
fied. Since the two gnpper shafts in the conven- 
tional apparatus can be reduced to one. and other 
Components can also be omitted accordingly. 
Therefore, the overall gripper rod can be light in 
weight. Thus, a high-speed, smooth operation can 
be^allowed, thereby improving productivity. In addi- 
tJpn. wear of delivery chains can be reduced, re- 
sulting in advantages in maintenance. 

Claims 

f A Slip Sheet insertion-delivery apparatus for a 
s|5feet-fed printing press, comprising: 

a plurality of delivery gripper rods supported 
l^rtween right and left delivery chains at predeter- 
mfhed intervals and each consisting of a gripper 
s|aft and a gripper pad shaft: 

a plurality of gripper pads arranged along each 
of said gripper pad shafts; 

a plurality of printing sheet grippers fixed on 
each of said gripp:>er shafts at positions correspond- 
ing to some of said plurality of gripper pads; 

a plurality of slip sheet grippers loosely fitted 
on each of said gripper shafts through torsion 
springs at positions corresponding to the remaining 
gripper pads; 

a cam mechanism for reciprocally pivoting 
each of said gnpper shafts through a predeter- 
mined angle at a regripping position from a cyl- 
inder so as to simuttaneously open/close said print- 
ing sheet grippers and said slip sheet grippers: and 
another cam mechanism comprising a plurality 
of cams with which cam followers of said slip sheet 



grippers are in contact, for opening/closing only 

said slip sheet grippers at a slip sheet insertion 

position. 
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0 Geteilter Farbkasten fUr efne Flexodruckmaschlne. 



® Um einen Rexo-Farbkasten in axiale Zonen 
(10a, I0b> unterteitan zu kdnnen. damit Oruckfar- 
ben mit verschiedenen Eigenschaften, beispiels- 
weise in verschiedenen Farben entlang der axiaien 
Zonen einer Anfloxwalze (10) angewandt werden 
kdnnen, besitzt ein Trennetement (2) ein Einsatz- 
streifenelement (3), das sich Qber einen Teii des 
Umfangs der Aniloxwaize erstreckt und mit dieser, 
beispielsweise Qber zusammengedrUckten Silikon- 
gummi (5), in elastischer BerOhrung steht Angren- 
zend an die Enden des Streifenelements (5) befin- 
den sich zwei Filzkissen (21, 31), die einen ringfd mi- 
gen TrennfiQssigkeitsfitm auf die Aniloxwaize aufbrtn- 
gen. An einer Trogstruktur sind zwei Rakein ange- 
bracht, die abhMngig von der Orehrichtung der Ani- 
loxwaize selektiv von ihrer Aniage an der Oberftlche 
der Aniloxwaize abgehoben werden kdnnen. AuBer- 
dem konnen die Rakein beide von der Oberfllche 
der Aniloxwaize abgehoben werden. 
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"GETEILTEH FARBKASTEN FOR EINE FLEXODRUCKMASCHINE" 



Die vorliegende Erfindung bezieht sich auf 
Oruckmaschinen, im besonderen auf 
Flexodruckmaschinen, und spezieli auf ein Farbsy- 
stem Oder einen Farbkasten fiir solche, wobei der 
Farbakasten axiai in verschiedene Zonen untertellt 
ist, urn 2u ermoglichen. in den betreffenden Zonen 
verschiedenfarbige Druckfarben fQr die entspre- 
ciienden Zonen einer Auftrag- Oder AnIIoxwaize zu 
verwenden. 



Technologischer Hintergrund: 

Rexodruckmaschinen werden auf dem Gebiet 
des Druckereiwesens in zunehmendem MaQe be- 
nutzt. Obliciienveise verwendet man Flexodruckma- 
schinen 2um Bedrucken von Beuteln. Verpackungs- 
materialien. Kartonnagen und Schachteln. In neue- 
rer Zeit wird der Rexodruck auflerhalb des Verpac- 
kungsbereichs angewandt hauptsachlich fOr BU- 
cher. Zeitschriften. Geschaftsdrucksachen und der- 
gleichen. Bne gute Besprechung des Rexodrucks 
findet man in "Maschinendnjck" (Machine Printing) 
von Dun^nt Meacock und Whitworth. Copyright 
1973 bei Hastings House Publishers, New York, 
N.Y. 

Es ist schon frOher vorgeschlagen worden. 
Druckfarben mit verschiedenen Merkmaien, bei- 
spielsweise in verschiedenen Farben, hinsichtiich 
konkreter Zonen auf einer Farbdukton^valze zu tren- 
nen. an der mindestens eine oder Qbllcherweise 
zwei Rakein angreifen, sieho z.B. die U.S.-Anmei- 
dung, Serialnummer 921.338, eingereicht am 21. 
Oktober 1986, von Batice und anderen. Diese An- 
meldung bezielt sich auf ein System, in dem unter 
einer sich axiaJ erstreckenden Rakel eine Trenn- 
piatte angeordnet ist Die Trennplatte besitzt, an 
dieser befestigt, ein Abdichtelement, das elastisch 
an der Unterseite zweier dem Duktor oder der 
Trogwaize aus verschiedenen Richtungen ge- 
genuberstehenden Rakein angreift. die den Betrieb 
des Duktors Oder der Trogwaize in beiden Dreh- 
richtungen ermaglichen. An der Kante, welche an 
den Rakein aniiegt ist eine reibungsarme OberflS- 
che angebracht wobei das abdichtende Element 
den Raum zwischen den Rakein Qberbrdckt und 
das Element mit dem Umfang des Duktors oder 
der Trogwaize zusammengepaflt ist Die Rakein 
erstrecken sich axial Uber die Abdichtetemente hin- 
aus. Die Trennplatten und die Abdichtelemente 
konnen an Einheiten montiert werden, die effektiv 
entiang dem Farbkasten und somit entiang dem 
Duktor Oder der Trogwaize angeordnet sind, und 
zwar in so gewahlten Positionen. wie es die axiale 
Erstreckung der verschiedenfarbtgen Oruckfarben- 



zonen erfordert 

Die deutsche Patent-Offenlegungsurkunde DE- 
OS 23 20 638, auf die in der vorerwahnten Pate- 
ntanmeldung von Batke Bezug genommen wird. 

5 beschreibt eine Anordnung. bei der zwer die Druck- 
farben trennende Biechelemente durch eine Feder- 
kraft direkt an den Umfang eines Duktors angestellt 
werden. um verschiedenfarbige Druckfarben von- 
einander zu trennen. Die Querabdichtung des 

10 Druckfarbenbehaiters oder Farbsumpfs wird herge- 
stellt indem man die Trennelemente gegen die 
gegenUberliegende Oberflache der Rakein oder 
Abstreifmesser anstellt 

75 

Die Erfindung: 

Sie hat zur Aufgabe , eine flexible Einrichtung 
zum Trennen axialer Zonen auf einer Aniloxwaize 

20 fUr eine Rexo-Dmckmaschine zu schaffen, so da/J 
Druckfarben mit verschiedenen Merkmalen. bei- 
spielsweise in verschiedenen Farben, ohne Ober- 
lappung auf die betreffenden Zonen aufgebracht 
werden kSnnen, wobei die Bnrichtung einfach und 

25 kostengQnstig ist und fUr eine wirksame Abdich- 
tung der axiafen Zonen gegeneinander sorgt 

Kurz gesagt. ein trennendes Streifenelement 
vorzugsweise mit einer reibungsarmen Oberflache. 
hat eine gekrdmmte RSche. die gegenOber der 

30 OberflMche der Aniloxwaize angebracht ist und mit 
dieser zusammenpaflt Die gekrOmmte RSche er- 
streckt sich Qber einen Tell des Walzenumfangs. 
Um die Druckfarben mit verschiedenen Eigen- 
schaften eindeutig zu trennen und so eine Wande- 

35 rung der Farbe zwischen den beiden oder mehre- 
ren Druckfarbenzonen zu verhindem und den Ab- 
riebeffekt der auf Wasserbasis hergestellten Druck- 
farben zu eliminleren, wird zwischen das Streifene- 
lement und die OberflSche der Aniloxwaize ein 

40 dQnner Rim einer wSsserigen FIGssigkeit einge- 
bracht Typisch ist das Streifenelement aus Teflon 
hergestellt und die RGssigkeit ist Wasser. Andere 
RQssigkeiten. wie Wasser-Alkoholgemische oder 
Druckfarben-L5sungsmittei konnen benutzt werden. 

46 Der ROssigkeitsfilm wird in den Bereich unter dem 
Streifen so eingebracht dafl zwei mit Flusslgkeit 
tr^nkbare Bemente neben den Enden des Strelfe- 
nelements angebracht werden. Ein bevorzugtes 
Material Ist RIz; andere schwammartige Werkstoffe 

so k5nnen benutzt werden. Die RQssigkeit wird den 
Rlzeiementen zugefOhrt die ais Dochte wirken und 
den dOnnen Rasslgkeitsfilm genau in den Bereich 
des Trennstreifens einbringen. 

In Obereinstimmung mit einer vorteilhaften 
Ausgestaitung der Erfindung ist das Streifeneie- 
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ment rGckseitig mit beispielsweise Siiikongummi 
mit einem niedrigen Ourometerwert hinterfuttert. 
Oas ermSglicht der Dichtung, sich unabhangig von 
der Drehrichtung der Aniioxwaize selbsttStig einzu- 
stellen. 

Anito)cwa!zen warden Oblichenweise mit Rakein 
benutet. Gemafl einer weiteren vorteilhafter Ausge- 
staltung der dem Erfindung werden die Rakein be- 
schnitten oder so ausgefCihrt, dafl sie an den Tren- 
nelementen enden. Die Gunnnr\ihinterfQtterung er- 
meSgllcht das Abdichten der Rakelecken in den 
Druckfarbenkammem neben den Farben-Trennele- 
menten und somit auch das wirkungsvoHe Abdich- 
ten der Rakelkanten, und zwar durch das plastische 
Verformen des Silikongummis, d.h. durch das Vor- 
wolben Gber die Kante bei Oruckanwendung. 

In Qbereinstimmung mtt einer weiteren vorteil- 
haften Ausgestaitung der Erfindung ist das Farbsy- 
stem so angeordnet, dafl eine Haltestruktur fGr die 
Trennenden Streifenelemente, fOr die Gummihinter- 
futterung und fUr die Filzkissen oder, vorzugsweise, 
der ganze Farbkasten so bewegt werden konnen. 
da^ wahiweise eine der beiden Rakein mit der 
Aniioxwaize in Berllhrung steht und zwar abhangig 
von der Orehrichtung der Aniioxwaize, und daB 
ferner die Bewegung so erfolgen kann. da/3 beide 
Rakein die Aniioxwaize freigeben, wShrend das 
Trennelement und. vorzugsweise. auch die Kissen 
mit der OberflSche der Aniioxwaize in BerQhrung 
bieiben. Das hat den Vorteii, daB wShrend der 
Perioden, in denen nicht gedruckt wird, die Aniiox- 
waize weiter rotieren kann, wobei die Farbe im 
Farbkasten umgewSizt und dadurch einem Antrock- 
nen der Farbe an der Aniioxwaize vorgebeugt wird. 
jedcch ohne dafl eine der Raketn mit der Aniiox- 
waize in BerUhrung steht, wodurch die Abnutzung 
sowohl der Aniioxwaize als auch der betreffenden 
Rakel Oder Rakein wesentiich herabgesetzt wird. 



ZEICHNUNGEN: 



Abb. 1 ist eine perspektivische Gesamtan- 
sicht eines Flexo-Farbwerks (wobei die Aniioxwaize 
als Phantombiid angedeutet ist). das Farbwerk ist 
gemM der vorliegenden Erfindung axial aufgetetit 

Abb. 2 ist ein schematischer Schnttt sen- 
krecht zur Achse einer Aniioxwaize. in dem die 
Druckfarben-Trenneinrichtung gemafl der vorlie- 
genden Erfindung dargestelll ist. 

Eine Aniioxwaize 10 in StandardausfOhrung mit 
beispielsweise etwa 28 cm (ungefdhr 11*) Durch- 
messer ist in axiaie Zonen unterteitt. entsprechend 
den axialen Zonen 10a. 10b oder mehr, je nach 
den Erfordernissen des Farbkastens. Ein Trennele- 
ment 2» beispielsweise aus Kunststoff • wofUr Ny- 
lon geeignet ist - ist in einem geeigneten Bauteil 
des Farbkastens. der nur schematisch durch 11 



dargestellt ist mit Schrauben 12 befestigt Der 
Farbkasten 11, der einen Farbenhohlraum 11a defi- 
niert, ist in bekannter Weise am Maschinenrahmen 
befestigt. Er kann um eine zur Ebene der Abb. 2 

5 senkrechte Achse lib (Abb. 2) etwas pendeln. Das 
Trennelement ist schmai, und es erstreckt sich 
Gber einen Teil des Umfangs der Aniioxwaize 10. 
Das Trennelement 2 ist mit einer Ausnehmung 13 
ausgefUhrt. in die eine Teflondichtung 3 eingesetzt 

70 ist die rUckseitig durch eine HinterfUtterung 5 aus 
Siiikongummi gestUtzt wird. Bei Zeitungsdruck ist 
eine Breite der Eiemente 3 und 5 von etwa 1 5 mm 
geeignet 

Pas Silikongummi-HinterfOtterungselement 5 
15 verteiit den Druck des Nylon-Trennstreifens 3 
gleichm^0ig Uber den Umfang der Aniioxwaize. Die 
zusammendrOckende Kraft im Siiikongummi kann 
durch GegendrUcken gegen die Aniioxwaize 10 er- 
zeugt werden. Damit kann der Druck des Trenn- 
20 streifens 3 gegen die Aniioxwaize gesteuert wer- 
den. 

ErfindungsgemMfi wird ein dUnner ROssigketts- 
film - typisch ist Wasser - zwischen die Aniiox- 
waize 10 und den Teflon-Trennstreifen 3 gebracht. 

25 Dieser dUnne Wasserfilm kommt von zwei Filzicis- 
sen 21, 31, die mit Wasser aus einem 
Wasserversorgungs-Leitungsnetz beiiefert werden. 
Das Leitungssystem fOr die Wasserversorgung wird 
durch die l-iohlschrauben I4a. 14b gebildet. die in 

30 das Trennelement eingeschraubt sind und mit 
KanSlen I5a. I5b in Verbindung stehen. die In dem 
Trennelement ausgebildet sind und an den Rlz- 
streifen 21 bzw. 31 enden. Die Formen der KanSle 
k5nnen jedem zweckdienllchen Erfordernis ange- 

3S past werden. beispielsweise gerade. wie bei 15a 
dargestellt ist. oder abgewinkeit oder gekrUmmt, 
wie bei 15b. Ein Wassertrog 29 unter der gesamten 
Anordnung nimmt einen eventueilen WasserOber- 
schufi Oder das Tropfwasser auf. 

40 Die Schraut>en 14a. 14b haben AuiSengewinde, 
und man kann, obwohl das nicht erforderiich ist, 
Muttem I6a. 16b t>enutzen. um die Schrauben 
gegen den Rahmen 11 zu sichem. Die Schrauben 
14a. 14b sind mittets einer geeigneten FiUssigkeits- 

45 Verschraubung 17a. 17b an eine schematisch dar- 
gestellte Druckwasser-Zuieitung angeschiossen. die 
solche alfgemein Ubliche hydrautische Bauteile. wie 
KniestUcke. Oberwurfmuttem und ahni. sowie die 
Ventiie 18a. 18b enthSIt Das Wasser kann selektiv 

50 zu den jeweiligen Filzstreifen 21, 31 geleitet wer- 
den. Die Filzstreifen 21, 31 werden auf dem Tren- 
nelement 2 mit Hilfe der iHalteplatten 22, 32. die 
die Rlzstreifen 21 , 31 von beiden Seiten umfassen, 
in ihrer Lage gehatten: in der Abb. 2 ist nur erne 

55 der Halteplatten 22. 32 sichtbar. 

Die Rakein 23, 33 stehen selektiv mit der Ober- 
flSche der Aniioxwaize in BerOhrung, und sie ver- 
1 auf en axial, d.i. senkrecht zur Zeichenebene der 
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Afab.2. Sie sind am Farbkasten befestigt. Urn das 
selektive Ansteilen der Rakein 23, 33 in Abhangig- 
keit von der Walzendrehrichtung zu ermciglichen, 
kann der Farbkasten um den Gelenkzapfen lib 
pendeln. Die Rakein konnen axial in die 
Silikongummi-HinterfGtterung 5 elngedrtJckt sein. 
die sich leicht zusammendrOcken ISflt und sich um 
die Rakel vonrtfolbt wie das schematisch bei 23, 24 
gezelgt wird, wodurch eine gute Abdichtung gegen 
diese erzielt wird. Der Tefionstrelfen 3 wird vor- 
zugsweise mit scharfen Ecken ausgefOhrt. 

Der Teflonstreifen 3 und die Sifikon-HlnterfGtte- 
rung 5 kQnnen in die Ausnehmung 13 eingesetzt 
werden. indem man sie, beispielsweise mit einem 
Kontakt-KIeber. darin einklebt. 

Der Wasserkanal durch die Schrauben 14a, 
14b und die VerbindungskanSle 15a. 15b durch 
das Trennelement 2 kSnnen ganz eng sein, bei- 
spielsweise etwa zwei bis drei Millimeter Im Durch- 
messer, gerade genug, um Wasser auf die Rlzkis- 
sen 21. 31 zu triufeln, so da^ sich unter dem 
Teflonstreifen 3 ein FIGssigkeitsfilm ausbilden kann. 
der die benachbarten Zonen 10a. 10b ... und die 
entsprechenden Zonen auf der Aniloxwalze vonein- 
ander trennt Die Bogenlange der Rlzstreifen kann 
bei einer Waize von etwa 28 cm Durchmesser 
ungefahr 7 bis 8 cm betragen. 

Das Bnbringen eines dOnnen Wasserfilms zwi- 
schen den Teflonstreifen 3 und die OberflSche der 
Aniloxwalze 10 hat den Vorteil. daB der Trennstrei- 
fen nicht die Aniloxwalze beschMdigen kann. und 
daiS eine Dichtung mit einer verlMngerten Lebens- 
dauer erzielt wird, die Gberdies nicht von der hohen 
Drehzahl der Aniloxwalze 10 beeintrSchtigt wird. 
Die Verwendung von Wasser als FllmflOssigkeit hat 
einen zusatzlichen Vorteil. well es das Austrocknen 
der flexographischen Druckfarbe auf der Anilox- 
walze im Bereich der Oruckfarbentrennebene ver- 
hindert und somit die schmirgelnden Bgenschaften 
der Druckfarben auf Wasserbasis eliminiert die 
andeoA^eitig den Verschleifl des Dichtungswerk- 
stoffs durch das Ansetzen trockener Druckfarbe auf 
der Aniloxwalze verursachen wurde. 

Die Grofle und Richtung des anzuwendenden 
Wasserstroms konnen leicht durch Bedienen des 
Dreiwegeventils 18 im Wasserzuleitungssystem zu 
den Kanalen I5a. 15b gesteuert werden. Die Man- 
ge kann leicht durch den Versuch ermittett werden; 
es sollte gerade so viel Wasser benutzt werden. 
dafl der Farbentrennbereich nicht austrocknet Oder 
auf der Aniloxwalze hart wird. Neben der Wechsel- 
wirkung des Wasserfilms mit der Druckfarbe wirkt 
das Wasser noch zusStzlich als ein Schmiermttel. 
und es bildet einen Russigkeitsfilm auf dem Urn- 
fang der Aniloxwalze aus. Folgllch schwimmt der 
Teflonstreifen 3 auf dem Rim, und selbst wenn der 
Anprefldruck betrachtlich ist. steitt sich ein Effekt 
ein. der dem Aquaplaning rollender Autoreifen auf 



einer nassen StraBenobertiache ahnelt. Dieser 
Russigkeitsfilm beseitigt wirksam die Reibung und 
verlangert die Lebensdauer der Dichtung. Genau 
wie berm Aquaplaning der Autoreifen auf der Fahr- 
5 bahn ist die Reibung sehr gering. 

Die Farbwanderung quer durch die Trennebene 
wird wirksam unterbunden, weil der FIGssigkeitsfilm 
der FIGssigkeit das Verbleiben nur zwischen der 
Aniloxwalze und der Teflondichtung gestattet und 
10 andererseits das Bndringen von Druckfarbe zwi- 
schen die Teflondichtung und die Aniloxwalze ver- 
hindert, Somit wird die Wanderung von Druckfarbe 
mit einer bestimmten Sgenschaft. beispielsweise 
einer bestimmten Farbe, in die Druckfarbe mit ein- 
rs er anderen Eigenschaft, beispielsweise einer ande- 
ren Farbe, wirksam verhindert. 

Die Benutzung einer eigenen Gummi-Hinterfiit- 
terung 5 ist nicht unbedingt notwendig, aber vorzu- 
ziehen. Sie kann leicht emeuert werden und sorgt 
20 fQr einen gleichmasigen Dichtungsdruck. Ein Sili- 
kongummi mit geringer Harte, beispielsweise ein 
geschlossenzelllger Silikongummi mit dem Harte- 
grad (Durometer) 30. hinter dem Teflondichtstreifen 
angeordnet sorgt fGr eine gteichbleibende. gleich- 
25 mSflige DIchtpressung gegen die FlSche der Ani- 
loxwalze. Der Silikongummi mit geringer HSrte zwi- 
schen der Wand des Trennelements 2 und der 
Teflondichtung sorgt auch fGr eine wirksame Ab- 
dichtung an den Ecken der Rakein. Diese Silikon- 
30 gummiart eriaubt eine Komprimierung um etwa 20 
%. was die Ursache fGr die leichte Ausdehnung 24. 
25 des Silikongummis um die Rakelenden und 
Rakeiecken ist 

FQr die Herstellung der den Wasserfilm erzeu- 
35 genden Elemente 21. 31 konnen verschiedene 
Werkstoffe venvendet werden; Rlz ist besonders 
geeignet weil er ein dosiertes Auftr^ufeln oder 
Auftragen des Wassers unter den Trennstreifen 3 
ermSglicht Das Wasser kommt mit den oberhalb 
40 und unterhalb der Teflondichtung angeordneten 
Rlzkissen 21, 31 in BerGhrung. Die Dichte des 
Rizes ist solcherart da/3 eine gieichmMflige Vertei- 
lung des Wassers enreicht wird. Das Wasser sickert 
infolge der Schwerkraft in den unteren Teil der 
45 Rlzkissen. 

Diese Anordnung hat den zusStzlichen Vorteil, 
billig zu sein. Teflon ist wesentlich teurer als Sili- 
kongummi Oder Rlz, und durch die Ven^^endung 
eines dGnnen. kleinen Teflonstreifens mit rGckseiti- 
50 ger HinterfQtterung mit Silikongummi und mit Rlz- 
kissen zu beiden Seiten verringert sich die beno- 
tigte Teflonmenge. Das Teflon wird nur in den 
Bereichen des Farbkastens zwischen der oberen 
und der unteren Rakei gebraucht. 
55 QemSB einer vorteilhaften Ausgestaltung der 
Erfindung kann der ganze Farbkasten 11 zusam- 
men mit dem Trennelement 2, dem Streifenefe- 
ment 3, mit dessen HinterfOtterungselement S und 
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mit den Rakein 23, 33 um den Zapfen lib pen- 
deln. Oer Kasten 11 wird am Maschinenrahmen 
von der Konsoie 40 gehatten, die mit einer Haite- 
stange 41 gekuppett ist, die um den Qelenkzapfen 
lib pendein kann, wie das durch den Pfeil 42 in 
Abb. 2 schematisch dargestellt ist. Die Haltestange 
41 ist abgebrochen dargestellt, weil der Qelenkzap- 
fen lib - bezogen auf die Abb. 2 - in der Regel 
welter links iiegt, und er auf der Zeichnung nonDa- 
ierweise nicht sichtbar sein wiirde, well er bei- 
spielsweise liinter dem Ventii 18 versteckt wSre. 
Die Lage in der Abb. 2 ist nur aus QrOnden der 
klaren Darstellung gew^hlt worden. Der Farbkasten 
11 Ist ublicherweise trogformig. um den Hohiraum 
11a fUr die Daickfarbe zu bilden. Die Dnjckfarbe 
wird kontinuierlich durch Eintrittsoffnungen 45 in 
den Farbliohlraum 1la eingeieitet und an den Aus- 
trlttsdffnungen 46 abgelassen, wobei die Druck- 
farbe )m Farbhohiraum stSndig in Umlauf gehalten 
wird. Die Aniioxwalze 10, welche die Rakein 23. 33 
ber(jhrt Oder in einem ganz kleinen Abstand von 
ihnen steht, verhindert den Verlust von Druckfarbe. 

GemM^ einer weiteren vorteilhaften Ausgestal- 
tung der Erfindung kann der Farbkasten 11 in Be- 
2ug auf die Aniioxwalze 10 wegbewegt werden. so 
da/J die beiden Rakein 23. 33 den Kontakt mit der 
Aniioxwalze 10 verfieren. Die Bewegung ist ganz 
gering, ein Bruchteil von einem Millimeter. Dadurch 
wird die stsindige UmwStzung der Rexodruckfarbe 
im Farbtrog 11a sowie die Rotation der Aniioxwalze 
10 mit niedriger oder mit Leerlaufdrehzahl ermSg- 
licht wodurch das Antrocknen der Farbe an der 
Waize 10 wahrend der Zeiten, in denen nicht ge- 
druckt wird. vermieden und dabei die Trennung der 
verschiedenen Druckfarben. beispieisweise in den 
verschiedenen Zonen 10a. 10b. aufrechterhatten 
wird. Das Streifenelement 3 sowie die Kissen 21, 
31 dehnen sich etwas aus - nachdem sie vorher 
zusammengedrUckt gewesen waren - aber nicht so 
sehr. dai3 sie den Kontakt mit der Aniioxwalze 
verlieren wUrden. Wenn etnes der Kissen 21. 31 
Oder beide Kissen Ober einem Tell des Umfangs 
den Kontakt verlieren sollten. so kann das wenig 
Schaden anrichten. Es wird genOgend Wasser 
nachgeliefert. um einen ringfdrmtgen FlOssigkeits- 
film entiang dem Streifen 3 auf der Aniioxwalze 10 
zu bilden. so dai3 der Streifen 3 auf dem ringfdrml- 
gen Rim schwimmen Oder gleiten und dadurch 
dauernd verhindern kann, da^ die Farben aus den 
Zonen 10a, 10b sich vermengen oder ineinander 
verlaufen, wShrend die Aniioxwalze sich immer 
noch weiterdrehen darf. wobei sie vor dem Farben* 
hohiraum 11a verbleibt. Die Bewegung des Farb- 
troges in der Weise, daB die Rakein 23. 33 von der 
Waize 10 freikommen, d.h. gerade eben freikom- 
men. wobei es dem HinterfOtterungsgummi 5 sowie 
auch den Kissen 21, 31 mdgiich ist. sich auszudeh- 
nen, kann auf jede geeignete Art und Weise er- 



reicht werden, Wie in der Abb. l dargestellt ist, 
verlauft die gemeinsame Achse 50 ISngsseits des 
Farbwerks, parallel zum Farbtrog 1 1 . Sie kann pen- 
dein, wie durch den Pfeil 51 angedeutet wird. Die 
5 Achse 50 ist mit Hiife eines Winkelhebels 52 mit 
der Tragstange 41 bzw. der Konzole 40 der Kip- 
peinrichtung des Trennelements 2 gekoppelt. 



10 Wirkungswelse: 

Wenn die Aniioxwalze 10 im Uhrzeigersinn. in 
VorwSrtsdrehung, lauft. sollte das obere Kissen 
entfernt und das obere Tropf system abgestellt wer- 

T5 den, indem man z.B. das Ventii 18 so stellt, dafl 
das Wasser zum unteren Kissen 31 geleitet wird. 
Das untere Kissen 31 verbleibt an seinem Platz. 
und das untere Tropf-oder Wasserauftragsystem 
wird durch das Ventii 18 in Betrieb gesetzt. und 

20 durch diese Aktion trSgt das Kissen 31 einen dQn- 
nen Wasserfiim auf die Waize 10 auf, der es dem 
Streifen 3 ermogiicht, auf dem Film zu • 
schwimmen. Nach dem Aniaufen der Waize 10 
bildet sich auf der Waize 10 ein Wasserring aus, 

25 der die benachbarten Oruckfarbenzonen voneinan- 
der trennt, Der Farbkasten 11 wird um die Achse 
lib geschwenkt. siehe Pfeil 42. um die Rakel 23 
aufler Bngriff zu bringen. Die Gummi-HrnterfOtte- 
rung 5 vergleichmM/3igt den BerUhrungsdruck des 

30 Streifens 3 gegen die Waize 10. Nach dem Um- 
steuem der Drehrichtung der Aniioxwalze 10 in die 
Richtung entgegen dem Uhrzeiger kann das untere 
Tropfsystem durch VerSndem der Stellung des Ve- 
ntils 18 abgestellt und das untere Filzkissen 31 

35 entfernt werden. Das obere Rlzkissen 21 bletbt an 
seinem Platz. und das obere Tropfsystem wird 
eingeschaltet Das nicht benetzte Kissen sollte ent- 
fernt werden. damit es nicht austrocknet. Das Ent- 
fernen des Rlzkissens ist einfach, man braucht es 

40 nur herauszuziehen. auch kann man die 
Befestigungsschrauben Idsen, die die betreffende 
Klemmplatte 22. 32 halten. und dann die jeweitigen 
Rlzstreifen 21, 31 herausnehmen. 

Unter normalen Druckbedingungen kann die 

45 Waize 10 z.B. mit Drehzahlen von mehr als 800 
U/min laufen. Wenn die Maschine nicht druckt. war 
es Qblich, den Farbenzuflufl abzustellen und einen 
"Relnigungsvorgang" einzuschalten, um das An- 
trocknen der sich schnell verflOchtigenden Farbe 

so auf der Aniioxwalze 10 und im Farbkasten zu ver* 
hindem. Gem^fl dem Merkmal der vorliegenden 
Erfindung kann jedoch die Waize 10 im Leerlauf 
weiterlaufen geiassen werden. z.B. bei 30 U/min. 
wobei die Farbe kontinuierlich zwtschen den Ein- 

55 tritts5ffnungen 46 und den Austrittsoffnungen 46 - 
in Abb. 1 nur in verschiedenen Farbzonen darge- 
stellt - umgewSlzt wird, wShrend die Farbzonen 
voneinander getrennt bleiben. Nach dem Kjppen 
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der Welle 50 entgegen dem Uhrzeigerslnn des 
Pfeils 51 kommen beide Rakein 23 und 33 auQer 
Bngriff mit der Aniloxwaize 10. Die Kippachse der 
Welle 50 ist vorzugsweise im wesentlichen vertikal 
mit der Drehachse der Aniloxwaize 10 ausgerichtet. 
und, beispi'elsweise, etwas unterhalb des Farbtrogs 
29. Die normale Zusammenpressung des Gumnni- 
Hinterfutterungselennents 5 kann beim Drucken 
etwa 20 % seiner ungespannten Nenndicke betra- 
gen, die der Filzklssen etwa 10 %. Ein leichtes 
Ankippen des Farbkastens 1 1 eriaubt eine gewisse 
Entspannung der Gummi-HlnterfOtterung 5 und der 
Rlzkissen 21, 31, jedoch oline dad diese Ihrer 
Funktion verlustig gehen wQrden. Auf diese Weise 
kann der Relnigungsvorgang wMhrend der Leeriauf- 
perioden eliminiert werden. Die Streifenelemente 3 
und die Kissen 21, 31 bleiben mit der Waize 10 In 
BerOhrung, und sie trennen so die Farbzonen, 
wobei sie die Kanten der Rakein 23. 33 und die 
Oberflache der Aniloxwaize schUtzen. 

Innerhaib des Umfangs des Erflndungskon- 
zepts konnen vieifiltige Anderungen und Modifika- 
tionen vorgenommen werden. 



AnsprUche 

1. In einer Rexodruckmaschine 
eine Anordnung zum Aufteilen eines Farbka- 
stens (11) in verschiedene axiale Zonen (lba. 10b), 
urn die Verwendung von Orudcfarben mit jeweils 
unterschiedllchen Bgenschaften in verschiedenen 
Zonen einer Aniloxwaize (10) zu ermdgllchen, 

erfindungsgerngfl beinhaitend 
ein trennendes Streifenelement (3) mit einer 
gekrilmmten OberflSche, das an der OberfiSche 
der Aniloxwaize (10) aniiegt und mft dieser zusam- 
menpaflt und das sich Qber einen Tell des Um- 
fangs derseiben erstreckt; 

sowie Mittel (21, 14a, 15a; 31, 14b. 15b; 18) 
zum Einbringen eines hydrauilschen Rims einer 
TrennflOssigkeit zwischen die OberflMche des Strei- 
fenelements (3) und die OberflSche der Anilox- 
waize (10) als RQssigkeitsring im wesentlichen nur 
in jener Umfangsregion der Aniloxwaize. die den 
besagten Teil deren Umfang einschlleflt 

2, Die Anordnung nach Anspruch 1, in welcher 
die besagte RUssigkeit Wasser enthSIt 

3. Die Anordnung nach Anspruch 1, in welcher 
die besagten Mittel zum Bnbringen eines hydrauli- 
schen Rims der TrennfiUssigkeit ein Kissenelement 
(21, 31) aus einer porSsen Substanz beinhalten. 
das fluchtend mit dem besagten Trennstreifeneie- 
ment (3) angeordnet ist; und 

Mittel einer RQssigkeits-Versorgungsleitung 
(14a. 15a; 14b, 15b) in RGssigkeitsverbindung mit 
dem besagten Kissenelement (21. 31) aus einer 
pordsen Substanz. 



4. Eine Anordnung nach Anspruch 3. in wel- 
cher zwei Kissenelemente (21. 31) und zwel Mittel 
fOr eine RUssigkeits-Versorgungsleitung vorgese- 
hen sind. wobei die jeweiiigen Kissenelemente an- 

5 grenzend an die auflersten Enden des besagten 
Trennstreifenelements (3) angeordnet sind. 

5. Eine Anordnung nach Anspruch 3. in wel- 
cher die besagten Kissenelemente aus einer poro- 
sen Substanz Rlzkissen einschlieflen. 

TO 6, Eine Anordnung nach Anspruch 1. weiterhin 
beinhaitend ein HinterfOtterungselement (5). das 
angrenzend an das Trennstreifeneiement (3) an 
dessen yon der besagten Aniloxwaize (10) abge- 
wandten Selte angeordnet ist, wobei das besagte 
IS HinterfOtterungselement ein zusammendruckbares 
Material einschliefit. 

7. Eine Anordnung nach Anspruch 6, in wel- 
cher das besagte zusammendrUckbare Material 
Silikongummi einschliefit 
20 8. Bne Anordnung nach Anspruch 6, weiterhin 
beinhaitend ein Trennelement (2), das eine Haite- 
rungsstruktur definiert, welche besagte Halterungs- 
struktur mit einer Ausnehmung (13) ausgefOhrt ist, 
die sich Ober einen Umfangsteil der besagten Ani- 
25 loxwaize erstreckt, und wobei das besagte Hinter- 
fOtterungselement (5) in der besagten Ausnehmung 
gehalten wird; 

und beinhaitend einstellbare Mittel (12), die mit 
dem Trennelement einstellbar im Bngriff stehen. 
30 um eine im wesentlichen radial gerichtete Kraft auf 
das besagte HinterfOtterungselement auszuuben 
und das Trennelement (3) gegen die Oberflache 
der Aniloxwaize (10) anzudrOcken. 

9. Bne Anordnung nach Anspruch 6. weiterhin 
35 beinhaitend Rakelmittei (23, 33). die eine axiale 

LSnge aufweisen, die sich bis zum Trennelement 
erstreckt. welche besagten Rakelmittei (23, 33) mit 
einer Kantenpartie mit dem besagten 
Hinterf0tterungselement(5) aus zusammendrOckba- 
40 rem Material in BerUhrung steht. um es dem zu- 
sammendrOckbaren Materiai zu ermdglichen, sich 
gegen die Rakelmittei auszubauchen und die Kante 
der Rakelmittei abzudlchten. 

10, Eine Anordnung nach Anspruch 1. weiterhin 
45 beinhaitend ein Trennelement (2), das eine Halte- 

rungsstruktur definiert 

elastische HinterfOtterungsmittel (5) zum elasti- 
schen UnterstOtzen des besagten Streifenelements 
(3) an der Halterungsstruktur fOr eine in dem Teil 
50 des Umfangs in hohem MaOe gleichmS/Jige elasti- 
sche BerOhrung des Streifenelements mit der Ani- 
loxwaize (10); 

Rakelmittei (23. 33), angeordnet am Farbka- 
sten (11) und 

55 Mittel (41. 42; 50. 51, 52). welche den 

Farbkasten beweglich abstOtzen. zum Zweck des 
selektlven Bngriffs der Rakelmittei an der Anilox- 
waize Oder des Abhebens der Rakelmittei um einen 
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kieinen Abstand» der ausreicht, um die Rakelmittel 
von der Aniloxwaize frei2ubekommen, wShrend die 
elastische BerOhrung des Streifenelements (3) mit 
der Aniloxwaize (10) beibehalten und das Aufbrin- 
gen der TrennfiOssigkeit auf die Aniiojcwalze mit 
den besagten Flussigkelts-Anwendungsmittein fort- 
gesetzt wird. 

11, Eine Anordnung nach Anspruch 10, in wel- 
cher die besagten Mittel zunn Aufbringen des 
hydraulischen TrennflUssigkeitsfilms zwei dochtar- 
tige Kissenelemente (21. 31) aus einer porcJsen 
Substanz beinlialten, die fluchtend mit dem besag- 
ten Streifenelement (3) an den §ul3ersten Enden 
des Streifenelements angeordnet sind; 

in welcher zwei Rakein vorgesehen sind, die 
die besagten Rakeimittel bilden. wobei eine erste 
Rakel (23) der Aniloxwaize in der einen Orehrich- 
tung und eine zweite Rakel (33) der Aniloxwaize in 
der umgekehrten Dreiirichtung zugeordnet ist; 

und in welcher Anordnung die beweglichen 
StGtzmittel den selektiven Angriff an der Anilox- 
waize 

(a) der ersten Rakel. 

(b) der zweiten Rakel. und 

(c) keiner der Rakein 

erm5gftcht wahrend die Aniloxwaize (10) mit min- 
destens einem der besagten Kissenelemente (21. 
31) in der Position der FlUssigkeitsObertragung ver- 
bleibt 

12. In einer Flexodnjckmaschine ein Farbka* 
sten (11), belnhaltend eine Anordnung zum Auftei- 
len des Farbkastens in verschiedene axiale Zonen 
{10a. I0b< ...). um die Farbe auf eine Aniloxwaize 
(10) in verschiedenen axialen Zonen auftragen zu 
kc5nnen und die Verwendung von Druckfartjen mit 
jeweiis unterschtedltchen Egenschaften, z.6. in 
verschiedenen Farben, in den verschiedenen Zo- 
nen zu ermdglichen. 

erfindungsgemMB belnhaltend 

ein Trennelement (2) mit einer RSche. die an 
der Aniloxwaize (10) antiegt und sich Ober einen 
Teil des Umfangs derselt>en erstreckt; 

ein Trennstreifenelement (3) mit einer ge- 
krummten FfSche aus reibungsarmem Material, die 
gegen die OberfiMche der Aniloxwaize aniiegt und 
an diese angepa/3t ist; 

ein HintertUtterungsmittel (5) aus zusammen- 
drOckbarem Material, befestigt an dem besagten 
Trennelement und das besagte Trennstreifenele- 
ment (3) in seiner Lage haitend und sich uber 
einen Teil der UmfangslMnge des besagten Trenne- 
lements (2) erstreckend; 

ein Kissenelement (21 , 31 ) aus einer flUssig* 
keitsdurchlMssigen und pordsen Substanz, gehalten 
von dem besagten Trennelement (2), angrenzend 
an die Endteile des Trennstreifenelements (3) und 
sich von den Endteilen des Trennstreifenelements 
weg erstreckend; 



Mittel fur die FlOssigkeitszufuhr (14a. 15a; 14b, 
15b: 18), die eine TrennflUssigkeitsquelle mit dem 
besagten Kissenelement verbinden, um eine Trenn* 
flOssigkeit zu demsetben zu fordern und infolge- 

5 dessen auf der OberfiSche der Aniloxwaize (10) 
und zwischen der OberflSche der Aniloxwaize (10) 
und dem Trennstreifenelement (3) einen TrennflOs- 
sigkeitsfilm ausbitden zu kdnnen: 

und Mittel (12. 41, 42; 50. 51. 52) zum 

10 Anstellen des Trenneiements (2) an die OberflSche 
der Aniloxwaize (10). 

13. Die Anordnung nach Anspruch 12, in wel- 
cher das besagte Trennstreifenelement Teflon ein- 
schli00t, das besagte HinterfOtterungseiement (5) 

16 Sillkongummi einschiieSt und das besagte Kissene- 
lement ein Filzkissen einschlteHt. 

14. Die Anordnung nach Anspruch 12. in wel- 
cher das besagte Trennelement (2) eine Halte- 
rungsstruktur definiert 

20 zwei Kissenelemente vorgesehen sind. je 

eines an den SuBersten Enden des Trennstreifene- 
lements; 

zwei Rakein vorgesehen sind, eine erste Rakel 
(23), die der einen Drehrichtung der Aniloxwaize 

25 (10) zugeordnet ist und eine zweite Rakel (33), die 
der umgekehrten Drehrichtung der Aniloxwaize zu- 
geordnet ist, 

wobei die besagten Rakein an dem besagten 
Farbkasten befestigt sind; 

30 und in welct^er Anordnung die Ansteilmittel 

zum Anstellen des Trenneiements gegen die Ober- 
fiache der Aniloxwaize Mittel (41, 42; 50. 51. 52) 
beinhalten fOr die bewegliche AbstOtzung des Farb- 
kastens zum Zweck des selektiven Anstellens einer 

35 der beiden besagten Rakein an die Aniloxwaize in 
AbhSngigkeit von der jeweiltgen Drehrichtung der 
Aniloxwaize. oder zum Abheben beider Rakein von 
der OberftSche der Aniloxwaize durch Trennen der 
Rakelkanten von der Oberfl^che der Aniloxwaize 

40 um einen kieinen Abstand, um die Aniloxwaize 
fretzugeben, wShrend die elastische BerOhrung des 
Streifenelements (3) mit der Aniloxwaize und min- 
destens eines Kissenelements mit der Aniloxwaize 
aufrechterhalten bteiben. um kontinuierlich Trenn- 

45 flQssigkeit zu der Aniloxwaize zu leiten und den 
besagten TrennflQssigkeitsfilm zwischen der Ober- 
flSche der Aniloxwaize und der Oberfldche des 
Trennstreifenelements bilden zu k5nnen. 

15. Verfahren zum gegenseitigen Abdichten 
50 von Druckfarben mit verschiedenen Eigenschaften 

in axialen Zonen (10a. 10b, ...) einer Aniloxwaize 
(10) mit Hiife eines Trenneiements (2, 3), belnhal- 
tend den Schritt 

der EtnfUhrung eines Umfangsrings eines 
55 TrennflUssigkeitsfilms zwischen den besagten Zo- 
nen durch Aniegen eines pordsen. dochtartigen 
Kissens gegen die OberfiSche der Aniloxwaize 
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(10), sattigen des besagten Kissens mit der besag- 
ten Russigkeit und Gleiten des besagten Elements 
auf dem besagten Film. 

16. Verfahren gemSfl Anspruch 15. bei wel- 
chem die besagte RCIssigkeit Wasser einschiieflt. s 

17. Verfahren gemSfl Anspruch 15. beinhaltend 
den Schritt. ein separates Streifenelement (3) ein- 
zufQhren. das eine reibungsarme OberflSche hat 
die nach der OberfiSche der Aniloxwaize (10) ge- 
kriimmt und an diese angepaiSt ist und die sich lo 
uber einen Teil des Umfangs derselben erstreckt; 

das besagte Trennstrelfenelement elastisch 
gegen den besagten Ring Oder Rim aus der Trenn- 
flOssigkeit anzulegen, und 

worin der besagte Schritt der BnfUhmng des rs 
Umfangrings Oder -films die EinfOhrung einer gera* 
de ausreichenden RQssigkeitsmenge einschlieflt. 
um ein effektives Gleiten des Trennstreifens auf 
dem RQssigkeitsfilm zu erreichen, 

18. Verfahren gemSB Anspruch 15 fOr die An- 20 
wendung in einer Flexodruckmaschine. die zwei 
Rakein (23. 33) aufweist, die selektiv an die Anilox- 
waize (10) anstetlbar Oder von ihr abhebbar sind, 

in weichem der Schritt der BnfQhmng des 
besagten ROssigkeitsfilms das Aufrechterhalten 25 
des besagten ROssigkeitsfilms auf der Aniloxwaize 
und das Fortdauem des Schwimmens des Trenne- 
lements auf dem besagten Rim einschlieflt auch 
wenn die Rakein von der Aniloxwaize abgehoben 
sind. 30 
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ABSTRACT 



Apparatus for applying a liquid coating to the surface of 
a sheet workpiece and adapted for operation on-line 
with the last unit of a lithographic sheet printing press. 
The apparatus comprises: (I) a textured metering roller 
in a mount which is linearly movably attached to a 
support platform Rxed adjacent the press unit, and ex- 
tending between the last press unit and a remote point. 
The support platform allows movement of the metering 
roller and the mount between a first position In which 
the mount b continuously adjustably biased against the 
last press unit, and a second position, away from the last 
press unit to allow use of the last press unit as a litho- 
graphic press. The platform comprising longitudinal 
supports arranged generally perpendicular to a vertical 
plane through the axis of said metering roller, and the 
metering roller mount is movably supported and guided 
along the supports. 

In the first position, the metering roller continuously 
delivers a smooth, uniform, metered amount of liquid 
material to the blanket roller of the printing press. The 
apparatus also includes a latch that allows the mount, 
with its attached metering roller, liquid coating supply, 
and metering roller rotation device, to be readily de- 
tached from and moved out of the way of the press unit, 
so that the press unit can be used as a lithographic press 
unit. A biasing latch and an adjustable stop allow the 
metering roller and mount to be readily and reliably 
returned, loclced and biased in the first position. 

8 Claims, 4 Drawing Figures 



110 120 124 




W019373 




W019374 




W019375 



4,685,414 

1 2 

to the blanket roller, which transfers the liquid material 

COATING PRINTED SHEETS to the sheet workpiccc. 

Preferred embodiments of the apparatus include the 
BACKGROUND OF THE INVENTION following features. A hydraulic cylinder mounted on 
This invention relates to coating printed sheets. ^ <^oating apparatus pulls a piston rod that is clamped 
In many applications it is desirable to apply a coating to P^ess unit, thus forcing the melenng roller against 
to a printed sheet For example, a water soluble poly- ^^e blanket roller. The printing press is an ofTset litho- 
mer finish may be applied to a workpiece printed by graphic press having an indented region on the blanket 
offset lithography to "dry" the sheet quickly by coating roller surface, and the mounting means includes a stop 
the surface while it is still tacky. This coating avoids the to limit movement of the metering roller toward that 
need for powder driers that may be cumbersome or air indented region. The mounting means is movabiy at- 
drying procedures that may be slow. Coatings are also tached to a platform so the coating apparatus is move- 
useful for providing a glossy finish that improves the able away from the printing press unit when the coating 
rub-resistance of the workpiece and improves its overall apparatus is not in use. Specifically, the mounting means 
appearance. Fmally, adhesive coatings may be applied has bearings that slide along longitudinal support rails 
to printed packaging; for example, heat-set adhesives arranged to be generally perpendicular to a vertical 
may be applied to enable attachment of a feature such as plane through the metering roll axis. The doctor assem- 
the clear plastic bubble of a package used to display the bly includes means to deliver liquid coating from a 
product. liquid coating reservoir to an outlet positioned to de- 
Application of coatings to a workpiece is made diffi- jjver coating liquid to a central portion of the engraved 
cult by various requirements. For example, the coating surface adjacent the doctor blade; the outlet is posi- 
should be uniform and its thickness should be con- tioned so that as the metering roll rotates, coating deliv- 
irolled. Moreover, the coating should Be applied ered from the outlet encounters the doctor blade before 
quickly, before its vehicle evaporates causing it to encounters the blanket roller. The position of the 
thicken. Finally, it is desirable for the coater to operate 25 ^^^^^ ^i^^^ ^ ^ adjusted relative to the metering 
*'on.Iine" with the press that prints the woricpiece to surface. A drip pan positioned below the doctor 
take full advantage ofthcfastHdrying capability of coat- ^^^^^ ^ ^^jj^^ ^^^^^ ^ recirculate coating 
mgs and generally to simplify the manufacture of material that Hows from the ends of the metering roller 
printed coated workpicces. ^^^^j ^^^^^^ assembly. A hydraulic motor is mounted to 
BuUer U.S. Pat No. 4 270,483 discloses an on-lme 30 ^nve the metering roller directly, rotating it in a prede- 
coatmg apparatus for attachment to a conventional ^^^^.^^^ rotational direction. 

offset hthographK: pnntmg ^^'J^^^^^^'^..^ The apparatus provides a compact, versatile and reli- 

eludes a set of jpller. (i.e. pick-up roUer l^^nd apphca- J printecf sheets. Specifically, the 

1 « f.' hi V f nf^r A i^tt^^ 33 Waratus can be added io an existing pre« unit without 

voir 18 to a blanket roll 108. A metenng rod 40 meters J5 r*' j-^- ^- * •* j , . , ^, 

the amount of coaUng trarsferrcd to application roller agmficant modification to the unit; and once added, the 

apparatus can be moved out of the way so that the press 

An on-line coater sold by Norton Burdett Co. of which it is attached can be used for printing. 

Nashua, N.H. has a single roller driven directly by a This is particularly useful when the number of colors w 
D.C motor The roller is a gravure cylinder that trans- 40 be pnnted requires the use of the press umt to which the 
fers coating to a blanket cylinder The coaler is attached coater is attached. ^. ^ . 
to a pivoting arm, and the unit can be pivoted away The apparatus is capable of ddjvcnng a metered 
from the press unit when the coater is not in use. amount of coaling to the blanket roller without the use 

Another on-Une coater sold by IVT Colordry, Inc. of bulky complex metenng systems and without scnous 
ofFairfield, Conn., applies coating from a reservoir pan 45 clogging of the coattng How path. Vcrsatihty is 
to a blanket cylinder using a pick-up roller that delivers achieved by using the blanket roller of an ewstmg press 
a metered coating supply to an appUcator roUer, the «n»t. yet the apparatus can be detached easily from the 
applicator roller applies the coating to the blanket cylin- press unit and moved out of the way. At the same time, 
der of a press unit. when it is in use, the apparatus is stable and provides a 

Kumpf U.S. Pat No. 3,768,438 discloses a coater in 50 steady even pressure against the blanket roller, notwith- 
which a fountain roller dips into a coating reservoir and standmg the considerable range of forces and vibrations 
transfers liquid coating material to a feed roUer The to which the metering roller is subject The apparatus 
feed roller in turn transfers coating material to a coating accommodates indentations in the blanket roller with- 
roUer that coats a sheet fed between the coatmg roller out suffering uneven compressive forces that could 
and a format roller, 5f "squeeze** liquid coating from the blanket and cause 

streaking. Finally, the use of the hydraulic assist motor 
SUMMARY OF THE INVENTION ^jji, ^ direct drive enables a^smooth start up. delivering 

The invention generally features apparatus to be an even amount of coating to the blanket roller quickly 
mounted on-line with a printing press unit for coating after start-up without streaking that can be experienced 
the surface of a sheet workpiece with liquid material, 60 with other drive systems* 

The coating apparatus comprises a textured (e.g., en- Other features and advantages of the invention will 
graved) metering roller or cylinder rotably mounted to be apparent from the following description of the prc- 
be forced against the blanket roller of the press unit. A ferred embodiment and from the claims. 

brief DESCRimON of the DRAWFNGS 

eludes means to deliver the liquid material to the longi- FIG. 1 is a perspective view of a coating apparatus 
tudinal engraved surface of the roller. Tlie engraved supported independently and not attached to a press 
metering roller delivers a metered amount of the liquid unit. 
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FIG. 2 ts a side view of the coater of FIG. 1, with 
parts broken away and in section, including a portion of 
an adjacent press unit. 

FIG. 3 is a highly schematic representation of the 
coater of FIG. 1 attached to a press unit. 

FIG. 4 is a rear view of the coater of FIG. 1 with 
parts broken away and in section. 

APPARATUS 

FIG. 1 shows coating unit 10 separated from a press, 10 
as it would be in storage or in construction. As shown in 
FIGS. 2 and 3, coating unit 10 is adapted to attach to the 
most downstream unit 110 of a standard multi-unit off- 
set lithograph press. Coating unit 10 has a single en- 
graved roller 12 and shaft 13 rotably mounted on bear- 15 
ings 14 that are attached to a housing 16. When the 
coating unit is attached to press unit 110, the axis of 
roller 12 is parallel and horizontally aligned with the 
axis of blanket roller 112, and roller 12 contacts the 
blanket roller 112 so that roller 12 delivers liquid coat- 20 
ing to blanket roller 112. 

As shown best in FIG. 2, a doctor blade assembly 18 
is adjustably mounted in housing 16 to deliver liquid 
coating to engraved roller 12 and to spread a metered 
level of the coating along the roller surface. Assembly 25 
18 includes a rotably mounted axle 20 spanning housing 
16 parallel to the longitudinal axis of roller 12. Mounted 
centrally on axle 20 is a rectangular housing 22 from 
which a blade clamp 24 extends. Doctor blade 26 is 
fixed in clamp 24 and is held against roller 12 at an 30 
angle. Blade 26 is blue spring steel about 0.007 inches 
thick, and it extends from clamp 24 abo^t i inch. The 
set-up angle A (FIG. 2) is about 30" . Blade 26 is forced 
against roller 12 at a pressure of e.g. 25-30 pounds for a 
60-inch blade (i.e. about 0.5 pounds per inch). 35 

In FIG. 2, doctor blade assembly 18 also includes a 
fitting 62 communicating with a passage through doctor 
blade housing 22 to outlet 64. A plugged passage 67 in 
housing 22 allows access to the interior of the housing 
for cleaning. A drip pan 66 having an outlet 68 is posi- 40 
tioned below roller 12 and doctor blade assembly 18. 

Adjustment of blade 26 to roller U is achieved by 
two adjustment screws 28 which extend through the 
top of housing 16 at opposite ends thereof. Screws 28 
extend to adjustment brackets 30 on axle 20. Because 45 
screws 28 are attached to brackets 30 at points off of the 
center of the axle 20, roution of screws 28 will pivot 
axle 20 and brackets 30, changing the pressure between 
blade 26 and roller 12. Wipers 27 on assembly 18 at each 



from unit 110, as it might be stored or transponed; rails 
44 are supponed by a frame 37 of metal beams that 
support shaft 40' and shafts 47'). 

Hydraulic cylinders SO (one shown) are mounted on 
opposite sides of housing 16 to drive piston arms 52 and 
maintain proper pressure between roller 12 and roller 
112. At one end of each piston arm 52 is a Jatch 54 that 
cooperates with a lug 118 on unit 110 to latch the coat- 
ing unit to the press. Also fixed to each side of housing 
16 is an adjustable stop screw 56 that is threaded 
through a block 58 and locked in place with lock nut 60. 
Cylinders 50 are connected to limit switches (not 
shown) to release the pressure between rollers 12 and 
112 when the press is off impression. 

On one side of housing 16 a hydraulic motor 72 is 
mounted to motor support 74 to drive roller 12 directly 
via coupling 76. 

OPERATION 

The coater is first locked into operation on press unit 
110 by manually moving it along rails 44 toward unit 
110 and rotating latch 54 to engage a lug on unit 110. In 
operation, when the press is off impression, hydraulic 
motor 72 rotates roller 12 as coating fluid is pumped 
under pressure from a fluid reservoir (not shown) to 
inlet opening 64 in the doctor blade assembly. From 
there, coating spreads over the engraved surface of 
roller 12 and is metered by the engraving and by doctor 
blade 26. A continuous flow of coating is maintained 
over the surface of roller 12, and excess coating is re- 
covered^lhrough drip pan 66 and outlet 68 for recy- 
cling. In this way, sufficient flow is maintained to avoid* 
clogging the flow path or roUer with dried coating and 
to avoid starving the ends of the roller. The amount of 
coaling carried by roller 12 can be adjusted by turning 
screw 28 to adjust the pressure between blade 26 and 
roller 12, as described above. When the press is on 
impression, hydraulic cylinders 50 serve to pull roller 12 
against blanket roller 112 with a force that can be ad- 
justed by adjusting the pressure in cylinders 50. As 
blanket rotates in direction R, friction turns roller 12 in 
the opposite direction R', without assistance from the 
motor 7Z 

As blanket roller 112 rotates, the indentation 126 on 
that roll encounters the nip between roller 12 and roller 
112. It is undesirable to allow roller 12 to be forced into 
that indentation 126 by hydraulic cylinders 50. Stops 56 
are adjusted to limit travel of coater housing 16 and 



end of roller 12 prevent liquid coating from building up 50 prevent that from occurring. Stops can be finely ad- 



on the ends of the roller 12. 

Unit 10 also includes a clear cover 32 hinged to the 
top of housing 16 to protect roDer 12. 

As shown in FIGS. 3 and 4, housing 16 is movably 
mounted above the floor 122 of the well 120 between 
press unit 110 and downstream unit 124, which is. e.g., 
a rack for storing bundles of the finished workpieces. 
Specifically, housmg 16 is mounted on bearing blocks 
46 that slide on two parallel tie rods or rails 44 oriented 
perpendicular to the axis of roller 12. Rails 44 are sup- 
ported at one end by blocks 53 that are adjusubly 
mounted on cross shaft 40 of press unit 110. At their 
Other ends, rails 44 are supported respectively by blocks 
42 on shafts 47 fixed to press unit 110. As best shown in 
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justed to set the optimum pressure (for example about 
40-50 pounds/linear inch) between roller 12 and roDer 
112, 

A metered amount of liquid coating is delivered to 
blanket roller 112 at the nip between roller 112 and 
roller 12. Blanket roller 112 in turn delivers that coating 
to the workpiece as the workpicce travels through the 
nip between roller 112 and impression roller 114. 

When the coater is not in use, latch 54 is released, and 
the coater is moved back along rods 44 away from 
roller lU. 

More specifically, when using an acrylic water-based 
coating, a suitable engraved roller is a quadrangular cell 
cylinder, having about 165 lines/inch, each cell being 



fli^;iM^L1?i^n Qw!!.^^ integrated with the 65 about 60 microns in depth. Machine Engraving DivT- 
w? ^ u ^ "^"^^ Southern Gravure Service, Inc., Louisville, Ky.. 

cnLr 10 Vn Fir to accommodate sells a suiuble engraved rcaier. An acrylic water-based 

coater 10. an FIG. 1, the coater 10 is shown separate coating having about 25% solids can be applied 
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achieve a dry coat weight of 0.6-0.9 pounds using a roll (3) a meiering member comprising means to control 

speed of about 350 rpm. liquid coating on said textured metering roller sur- 
face; 

OTHER EMBODIMENTS (4) means attached to said mounting means to supply 

Other embodiments are within the following claims, ^ "^^J^^ ^^^^^'^K '"f *° ^^^^"'^^ ^"""^^^^^ 

For example, other doctor blade arrangements can be metermg roller; and 

^ , . , II i_ (5) means attached to said mountmg means to effect 

used to meter the load on roller 12; such as a system ,„»,r;^« - 

, , „ , 1 , t . • , , rotation of said metering roller; 

having dual, parallel blades hawng a coating inlet be- whereby in said first position, said metering roller 

tween the two blades. Other types of engraved cylin- jq continuously delivers a smooth, onifofm. metered 

ders may be used. Other types of press units may be amount of said liquid material to said blanket roller, 

used in conjunction with the coater, but offset litho- said blanket roller transferring said liquid material 

graphic sheet-feeding units are preferred. to said sheet workpiece, said latch allowing said 

f claim: mounting means, with its attached metering roller. 

1. Apparatus for applying a liquid coating to the liquid coating supply means, and metering roller 

surface of a sheet workpiece, said apparatus being ^^^^^^^ means, to be readily detached from and 

adapted for operation on-line with the last unit of a "'^^^^ *£f ^.^ 

. u u . • * J P^'css unit can be used as a lithographic press unit, 

lithographic sheet pnnting press, said unit compnsing a ^^.^ j^^^j, adjusiTble stop allowing 

blanket roller havmg a surface indenution, said coating 20 said metering roller and mounting means to be 

application apparatus comprising: readily and reliably retumed,locked and biased in 

(1) a metering roller rotatably mounted in mounting the same said first position. 

means, said metering roller having a textured longi- 2. The apparatus of claim 1 wherein said metering 
tudinal surface, said mounting means being linearly member comprises a doctor assembly, said assembly 
movably attached to a support platform fixed adja- 25 comprising an elongated i)lade edge positioned against 
cent said last press unit, and extending between the textured roller surface, said assembly further corn- 
last press unit and a point remote from said unit, P^*"8 ^^'^ ""^"^ <i«**^er said liquid coating material 
allowing movement of said metering roller and said to said textured roller surface. 

, ^ r- . ^- • u - L 3. The apparatus of claim 1 wherein said latch means 

mountmg means between a first posiuon m which 3^ comprises a cylinder attached to said mounting means 

said mounting means is continuously adjustably ^i^^t adjustably forces said mounting means against said 

biased against said last press unit wherein said me- press unit. 

lering ^roller surface contacts saifT blanket roller, 4. The apparatus of claiiji 1 wherein said longitudinal 
and a second position, away from said last press supports comprise rail members, and said mounting 
unit to allow use of said last press unit as a litho- 35 means comprises bearings that slide along said rail mem- 
graphic press, said platform comprising longitudi- bers. 

nal supports arranged generally perpendicular to a 5. The apparatus of claim 2 comprising a drip pan 

vertical plane through the axis of said metering positioned below said doctor assembly atuched to said 

, roUer, s^d metering roller mounting means being "counting means, said drip pan comprising an outlet to 

c.,r^«rlrt./1 K» u^. ,«/^ ,1^-* ^0 dram and rccircuUte excess Uquid coatmg material that 

supported by, guided by and movable along said ^^^^ ^^^^ ^^^^ J^^^ ^^„^^^ ^.^ ^^^^^ 

suppor , assembly comprising means to hold said elongated 

(2) latch means, attached to the mountmg means and ^^^^^ ^^just the blade pressure against the metering 
positioned to lock said metermg roller mounting roller, said liquid coating delivery means comprising a 
means to said press unit in said fu^t position, said 45 centrally positioned outlet to deliver coating recircu- 
latch means comprising a biasing means 10 adjust- lated from said driip paii. 

ably bias said metering roller mounting means 6. The apparatus of claim 3 wherein said latch means 

against said press unit, providing a steady even comprises a lug mounted on said press unit positioned to 

pressure between said blanket roller and said me- cooperate with said cyHnder, said cylinder being a hy- 

tering roller, wherein said mounting means further » draulic cylinder, said latch further comprising a quick- 

comprises a continuously adjustable stop to posi- release interconnect between said lug and said cylinder. 

tion said metering roller agamst said blanket roller ^PP*'*^ * 

. , ^ I f J * • II ' corapnses a pivoting member that pivots between a first 

and to prevent travel of said metering roller ^^J^^^ ^^^^ .^^ ^^^^ 

toward said surface indentation of said blanket 55 releases said coater from said press unit, 
roller as said blanket roller rotates, said latch being apparatus of claim 7 wherein said latch means 
movable to provide quick release of said mounting comprises a hook member configured to pivotally en- 
means from said press unit to allow movement gage said lug on said press unit. 



along said supports to said second position; and 
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